Hespi'2! jorary 


FEBRUARY, 1931 


AMERICAN HEART JOURNAL 


ADVISORY EDITORIAL BOARD 


HENRY A. CHRISTIAN JOHN H. MUSSER 
ALFRED E. COHN JOHN ALLEN OILLE 
LrROY CRUMMER STEWART R. ROBERTS 
ELLIOTT C. CUTLER G. CANBY ROBINSON 
GEORGE DOCK LEONARD G. ROWNTREE 


JOSIAH N. HALL 
ELSWORTH 8. SMITH 
WALTER W. HAMBURGER WM. 8. THAYER 


JAMES B. HERRICK re 
E. LIBMAN AUL D. WHITE 
WM. McKIM MARRIOTT CARL J. WIGGERS 

JONATHAN MEAKINS FRANK N. WILSON 


PuBuIsHED Bi-MONTHLY 
UNDER THE EDITORIAL DIRECTION oF 
THE AMERICAN HEART ASSOCIATION 


LEWIS A. CONNER - - - - - - Editor 


Associate Editors 
HUGH McCULLOCH 
EVELYN HOLT 


PUBLISHED sy THE C. V. MOSBY COMPANY, 3523-25 Pine Btivp., Sr. Louis, U. 8. A, 
Copyright, 1931, by The C. V. Mosby Company 
icentered at the Post Office at St. Louis, Mo., as Second Class Matter. 


No. 3 
@Am, Ht. Assn. 
be 
seh 


The American Heart Journal 


CONTENTS FOR FEBRUARY, 1931 


Original Communications 


Instrumental Methods in the Study of Peripheral Vascular Disease. By 8. 
Levy Simpson, M.A., M.D., M.R.C.P., Rochester, Minn. 


The Clinical Significance of Complete Inversion of Lead III of the Human 
Electrocardiogram. By Edward F. Bland, M.D., and Paul D., White, 


Acute Interstitial Myocarditis. By F. R. Bailey, M.D., and Derothy H. An- 


Caleereous Aortic Valvular Disease. By Harry M. Margolis, M.D., Frederick 
O. Ziellessen, M.D., and Arlie R. Barnes, M.D., Rochester, Minn. —__- 
Partial Bundle-Branch Bleck: A Theoretical Consideration of Transient Nor- 
mal Intraventricular Conduction in the Presence of Apparently Complete 
Bundle-Branch Block. By Geerge Herrmann, M.D., New Orleans, La., 
and Richard Ashman, Ph.D., Nashville, Tenn. 


Observations on the Etiology and Treatment of Paroxysmal Ventricular 
Tachycardia. By Edward H, Schwab, M.D., Galveston, Texas. 


The Effect of Ventricular Extrasystoles on the A-V Conduction Time of the 
Next Auricular Impulse. 


Department of Clinical Reports 


A Case of Malignant Endocarditis (Pneumococcal), With Early Calcification 
and With Calcareous Renal Emboli. By E. R. Cullinan, M.D., and 


Angina Pectoris in a Young Adult. By Horace Marshall Korns, M.D., lowa 
City, Iowa 


Surgical Arteriovenous Aneurysm in the Treatment of Thoracic Aneurysm. By 
Joseph Uttal, M.D., Hempstead, N. 


Department of Reviews and Abstracts 
Selected Abstracts 


Book Reviews 


| 
| 
309 
333 
349 
id 
875 
| 
404 | 
| 
420 
| 
430 


The American Heart Journal 


Frepruary, 1931 No. 3 


Original Communications 


INSTRUMENTAL METHODS IN THE STUDY OF PERIPHERAL 
VASCULAR DISEASE*+ 


S. Levy Stmpson, M.A., M.D., M.R.C.P. 
RocneEster, MINN. 


INTRODUCTION 


HE study of peripheral vascular disease lends itself to instru- 

mental measurement and tends to become a more exact science. 
With the desire in modern medicine for mathematical precision, it is 
essential to recognize the limitations and fallacies of the methods ap- 
plied, as well as their advantages. Unrecognized physiological varia- 
tions may nullify what appear to be valuable pathological data. 

The major part of this investigation deals with organic, occlusive 
arterial disease (chiefly thrombo-angiitis obliterans) and the effects of 
sympathetic ganglionectomy. The importance of clinical history and 
examination and the well-recognized postural tests cannot be over- 
emphasized. Nevertheless, much scope is still left for more exact 
methods of elucidating the state of disease and the results of certain 
procedures. The two most important instrumental methods of study- 
ing peripheral vascular disease are the measurement of surface tem- 
perature and oscillometry. Brown has stressed the value of the former 
method, and its comparative value is examined in this paper in rela- 
tion to oscillometrie measurement. The advantages and disadvantages 
of digital examination are considered, as are also the relative merits 
of the Tyeos and Pachon oscillometers. Both instruments are made 
on similar aneroid principles, and record the amplitude of pulsations 
in arbitrary units. In the data given in this paper the Tycos measure- 
ments are expressed in millimeters and the Pachon, in half-units. The 
former instrument furnishes a permanent record, but in the use of the 
latter, the measurement must be noted at the time of examination and 
expressed numerically by the observer. In digital examination the 

*Travelling Fellow, from the London Hospital, on duty in The Mayo Foundation, 
Rochester, Minn. 


Work done under the direction of George E, Brown, Division of Medicine, The 
Mayo Clinic, Rochester, Minn. 
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femoral, popliteal, posterior tibial, and dorsalis pedis arteries are pal- 
pated. It will be seen later that the different methods employed 
change their relative values when applied to different aspects of the 
problem and that they must therefore be considered under several] 
headings. Although this work was commenced as a purely technica] 
study with the advice and help of internists and neurologic surgeons 
of The Mayo Clinie, it has been found possible to observe and analyze 
several interesting and fundamental phenomena of physiological and 
pathological significance. 

After some experience the digital palpation of superficial arteries 
offers no special difficulty. Occasionally pulsation in the warm fingers 
of an observer may simulate pulsation in the patient. The pulsation 
of a posterior tibial artery may not be obvious in a cold room and yet 
may be quite easily made out in a warm one. Palpation of an artery 
in a case of thrombo-angiitis obliterans by a previous observer may 
produce a temporary spasm which leads to an erroneous impression. 


d f 


Fig. 1.—a, b, Variation in record of pulsations at the calf obtained by moving bag 
laterally ; c, d, e, f, variation in pulsations at the ankle in different normal persons. 


Even apart from these more obvious factors, it is not impossible for 
trained observers to differ, and to feel the need for the confirmation 
of digital impressions. 

In using any form of oscillometer it is advisable to mark the exact 
site of measurement. The following sites may be taken: (1) femoral 
triangle; (2) immediately above patella; (3) immediately below pa- 
tella; (4) 5 em. below patella; (5) 10 em. below patella; (6) 15 em. 
below patella; (7) just above ankle, and (8) foot. Im many eases 
measurements above the knee can be omitted. They tend to be less 
constant in view of the bulky musculature, and it is difficult to reapply 
the bag at the same site as before. Below the knee, a constant posi- 
tion in the horizontal axis or circumference of the limb is more easily 
attained. This can be done by placing the rubber valve connections 
along the anterior border of the tibia. There are two sites where false 


readings may be registered: (1) just below the patella, owing to the 
irregular contour produced by tendinous insertions, and (2) at the 
ealf, owing to the large musculature. The latter is particularly well 
shown in Fig. 1 a and b. Both tracings were made 10 em. below the 
patella, and the increased amplitude of the tracing shown in Fig. 1 b 
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was produced by shifting the pneumatic bag slightly to the outer side. 
This is the preferable point of application at this particular site. The 
readings at the lower border of the patella often appear to be reduced 
both in blood pressure and amplitude of pulsation and are thus some- 
what anomalous. Five centimeters below the patella and just above 
the ankle joint are convenient sites in the leg to be used as a routine. 

For the measurement of pulsation in the foot, palm, and fingers, it 
is advisable to use special pneumatie bags which can be connected to 
the Tyeos apparatus. The blood pressure recorded by the narrower 
pneumatic bag is, for mechanical reasons, considerably higher than 
that obtained with the larger bag usually employed, and therefore is 
not recorded in the tables. For similar reasons the amplitude of 
pulsation at the same site would be relatively higher with the smaller 
bag, but this is not obvious, owing to the smaller caliber of the vessels 
in the distal regions mentioned. These measurements made at the 
more peripheral points of the limbs will be seen later to be of very 
great significance. 

TABLE I 


OSCILLOMETRIC AND SPHYGMOMANOMETRIC VALUES FOR A NORMAL ADULT* 
“TYCOS APPARATUS PACHON APPARATUS 
BLOOD | BLOOD } 


N 


| PRESSURE = PRESSURE | & 

& | & & | | 
| & | & a | 

Femoral region | 4 170 100 26 200 | 120 20 

Above knee | 140 90 22 170 100 16 

Popliteal region | 

Below patella 120 75 14 140 80 8 

5 em. below patella 1225 | 80 | 20 | 150 | 80 15 

10 em. below patella 125 80 | 16 | 140 | 80 14 

15 em. below patella | 125 80 12 | 150 80 10 

Ankle 122 80 8 | 150 80 8 

Posterior tibial region | 4 

Dorsalis pedis region 4 

Foot | 3 

Brachial region 125 80 12 130 80 8 


*Qscillometric values are given in the arbitrary units that are explained in the 
text. The grades used to designate the results of digital palpation are recorded in 
a scale of 4 to 0, in which 4 indicates maximal pulsation and 0, none. Blood pressure 
is given in millimeters of mercury. 

In Table I are recorded a series of values for a normal adult. It 
will be seen that the oscillometrie values correspond as far as relative 
values are concerned. The blood pressures registered by the Pachon 
apparatus tend to be higher than the real values. This is a purely 
mechanical factor and is of no particular significance when once ree- 
ognized. 

Although the values in Table I are supposed to be normal it would 

be more correct to admit that it is almost impossible to define normal 
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or average values. In Fig. 1, tracings d, e and f represent readings at 
the ankle in three separate adults about thirty years old, with no vas- 
cular abnormality. Tracings e and f were those of normal physicians 
and tracing d that of a patient with chronic gastrie ulcer. The marked 
differences in the three are obvious. In the same figure, tracings ec and 
d represent readings at the same site and of the same patient, but 
taken a few minutes apart. This rapid variation is unusual, and the 
small initial amplitude may possibly be due to emotional vasocon- 
strictor impulses. It is a potential fallacy that should not be ignored. 

It is now possible to consider particular cases which reveal not only 
the correspondence or supplementary nature of the different methods 
of investigation, but also the relative advantages and disadvantages. 
The first study will be limited to an analysis of the exact severity of 
the disease, the degree and site of occlusion, and the degree of com- 
pensatory circulation. 


DISCLOSURE OF SEVERITY AND SITE OF THE OCCLUSION 


The following five cases are examples of thrombo-angiitis obliterans. 

CasE 1.—A man, aged 47 years, had claudication at the arch of the left foot 
and ulceration of the fifth toe of the left foot. Digital examination (Table IT) 
revealed good femoral pulsations on both sides, but complete absence of pulsation 
below the left knee. Oscillometry indicated very poor pulsations below the left 
knee and none in the left foot. The temperature of the left foot was also low. All 
methods indicated that the right leg was comparatively unaffected. 


This case illustrates correspondence in results of different methods. 


CASE 2.—A man, aged 38 years, had suffered from intermittent claudication of 
the calves of both legs for seven years. Two years before he came to the clinic the 
big toe of the right foot had been amputated elsewhere for gangrenous ulceration. 


— 


b 


Fig. 2.—Quantitative diagnosis by oscillometric tracings in Case 2: a, right ankle; b, 
right foot; c, left ankle; d, left foot. 


Healing had been obtained only after two further amputations, the latter of which 
was through the head of the metatarsal bone. Subsequently the right foot had 
given no trouble, but at the time of his visit to the clinic the second toe of the 
left foot was painfully ulcerated. Digital examination indicated complete absence of 
pulsation in the posterior tibial and dorsalis pedis arteries of both feet,’ from which 
it might be concluded that both extremities were potentially in danger of gangrene. 
This was not so. Oscillometric studies at the ankle gave evidence of very poor 
pulsations on the right side (Fig. 2 a) and good pulsations on the left (Fig. 2 ¢). 
In the foot, however, the position was quite reversed; pulsations were of moderate 
amplitude in the right foot (Fig. 2 b) and completely absent in the left (Fig. 2 d). 
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The right foot had been in greatest danger initially; the main arteries were oe- 
cluded as far up as the calf. This foot, however, was now well nourished by the 
development of a collateral circulation as shown by the use of the small pneumatic 
bag, and was not likely to suffer from trophic trouble. The left foot, on the 
contrary, was threatened with gangrene and the vessels were occluded just above 
the internal malleolus. 


It is obvious that in this case digital examination alone might give 
an incomplete and erroneous impression. This would also be true of 
oscillometric measurements limited to the ankle. 


CasE 3.—A Roumanian Jew, aged 25 years, had a history of recurrent super- 
ficial phlebitis of the left leg over a period of seven months, Evidence of recent 
and organized superficial phlebitis could be seen on the ankle and leg. Oscillometry 
revealed very good pulsation at the ankle and foot. Digital examination, how- 
ever, revealed complete absence of pulsation at the site of palpation of the 
posterior tibial artery, behind the internal malleolus. The association with reeur- 
rent phlebitis rendered the diagnosis of localized thrombo-angiitis obliterans almost 
certain. 


This ease illustrates the importance of digital examination. 


Case 4.—A man, aged 34 years, had suffered from intermittent claudica- 
tion of the left calf for one year, and from coldness and numbness of the left foot 
for eight months. The popliteal, posterior tibial, and dorsalis pedis arteries in the 
left leg were closed and pulsations were not recorded at the ankle. The right leg, 
however, was apparently unaffected, and all the vessels were open. Nevertheless, 
the surface temperatures of both feet were approximately the same, 29° C., and 
they gave no indication as to the true state of affairs. After lumbar sympathetic 
ganglionectomy, the temperature of the right foot was 35° C. and that of the left 
foot, 34° C. 


This case illustrated the inadequacy of surface temperatures for 
diagnosis. In the majority of cases the surface temperature of an ex- 
tremity, in which the main vessels are occluded, is lower than that of 
the sound limb. In these cases surface temperature is of diagnostic 
value. Apart from the numerous environmental factors which may 
obscure the significance of a single reading of surface temperature, a 
very important factor is the superimposed or primary effect of a 
rasoconstrictor element that may involve both limbs. This may ren- 
der differentiation by readings of temperature impossible. 

Case 5.—A man, aged 43 years, had suffered from cold feet for several years. 
Five months before he came to the clinie the fourth toe of the left foot became in- 
fected and gangrene developed. Amputation at the base of the toe was successful; 
the wound healed. For one month the third toe had been persistently ulcerated. 
The fourth toe on the right foot was cyanotic. On digital examination all the 
vessels appeared to be open, and this was confirmed by oscillometry; adequate 
pulsation was obtained even in the foot. Surface temperatures of the toes were 
all approximately 27° C. Postural tests disclosed slight pallor on elevation of the 
left foot, but no other changes. 

Against the possibility of a purely vasospastic disorder were the following fac- 
tors: the patient was a male; the gangrene of the left fourth toe was apparently 
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gangrene of the whole digit and only one toe was cyanotic; the postoperative 
temperatures were elevated but not maximal. The history and clinical considerations 
were the chief factors in arriving at a preoperative diagnosis. A modification of 
the oscillometrie test gave a positive result. If the pneumatic bag was placed 
around the ankle and a pressure of 150 mm. was produced in it, and then the 
pressure was lowered by 10 mm. at a time, a dusky red color could be produced in 
some of the toes at a pressure of 110 mm. This localized dusky color does not 
oceur in normal persons, and the test is apparently more sensitive than the de- 


pendency postural test, which was negative in this case. 


This case illustrated the occasional fallacy of all methods. In eases 
of patients who present themselves with symptoms or signs of organic 
ocelusion of the arteries of the extremities, it is usual to find the main 
vessels involved. On this fact depends the importance of digital 
examination and of oscillometrie determinations. If, however, at the 
time of examination, the digital arteries alone are affected, such meth- 
ods will give results which in themselves might lead to a fallacious 
conclusion. 

The Pressure Gradient—Ilf determinations of blood pressure are 
made at the sites at which amplitudes of pulsation are recorded, it will 
be observed that with partial occlusion of large vessels there is a rela- 
tion between the blood pressure and the amplitude of pulsation at any 
given point. In thrombo-angiitis obliterans, or arteriosclerosis with 
occlusion, the amplitude of pulsation tends to diminish from the knee 
downward toward the ankle. Coincident with this is a corresponding 
fall of blood pressure, and this might be termed ‘‘the pressure gradi- 
ent.’’ It is in striking contrast to the measurements in a normal per- 
son, in whom the pressure below the knee is approximately constant, 
down to and including measurements at the level of the ankle. Above 
the knee, even in a normal ease, there is, however, some increase in 
pressure associated with inereased size of arteries. 

Fig. 3 shows the pressure gradient and amplitudes of pulsation in a 
ease of arteriosclerosis compared with corresponding values for a nor- 
mal person. The data given in the preceding cases of thrombo-angiitis 
obliterans disclose the same phenomena. 

The Occult Blood Pressure——If no record of pulsations or of blood 
pressure can be obtained at the right ankle, this does not necessarily 
mean that there is no blood flowing through the large vessels at this 
point. If the foot is blanched by elevation, and the pressure in a pneu- 
matie bag around the ankle is raised above the anticipated normal 
pressure, then when the limb is lowered to the horizontal position and 
the pressure in the bag is gradually decreased by 10 mm. at intervals 
of two minutes, a point will be reached at which the foot is seen to 
become red. This indicates the pressure that is just inadequate to 
suppress the flow of blood to the foot at the point of measurement, the 
ankle, and might be termed the ‘‘oceult blood pressure.”’ 
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Comment.—The value of oscillometry in quantitative diagnosis of 
peripheral vascular disease is considerable. Quantitative diagnosis 
infers the complete elucidation of the exact degree and site of the 
disease. The Pachon apparatus and the Tyeos apparatus are both 
suitable instruments, but the latter is of greater value in furnishing 
permanent and indisputable records and in lending itself more readily 
to examination of smaller and more distal regions. The latter exami- 
nations are often of great significance and may be the key to the 
condition. 
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Fig. 3.—Pressure gradient and amplitude of pulsation in a case of arteriosclerosis 
compared with corresponding values for a normal person. 


Digital examination is extremely useful and should not be dispensed 
with. In skilled hands it may give results as useful as those given by 
oscillometry, but for the average observer digital examination alone 
will not be used with the confidence or certainty with which oseil- 
lometry can be employed. Surface temperatures are not of great 
value for quantitative diagnostic purposes, although their importance 
in the complete study of vascular disease cannot be overemphasized. 
Clinieal studies, postural and similar tests, all play an important part 
in diagnosis, and oscillometry is not intended to replace, but to sup- 
plement, other methods of investigation. 
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OSCILLOMETRIC STUDIES IN VACCINE FEVER 


The cesponse to fever produced by intravenous administration of 
typhoid vaccine has been used by Brown as an important factor in 
determining the suitability of cases of thrombo-angiitis obliterans for 
lumbar sympathetic ganglionectomy. His vasomotor index is deter- 
mined after the temperature has been caused to rise by the vaecine and 
consists in the result of caleulating as follows: the difference between 
the rise in temperature of the mouth and in the surface temperature 


Vaecine study 
Mouth temperature | 


foot temperature 


| 


Degrees centigra de 
ta 
oO 
| 


20 Ankle 
pulsation 
Foot 
pulsation 
| | | | | 
Before Z2hr— 4hr — Shr later 
Fig. 4.—Effect of vaccine fever on temperature and pulsation. 
of the foot, divided by the rise in temperature of the mouth.* An 


index of 2 or more has been taken to indicate a large element of spasm. 
Further vaccine fever produced at intervals of a few days often itself 
constitutes an important therapeutic measure. The present study was 
carried on to determine whether oscillometrie readings (1) were defi- 
nitely related to increased cutaneous temperature, (2) were of prog- 
nostic value, or (3) gave any indication of the potentiality of arteries 
to increase their amplitude of pulsation. 


*The absolute increase in surface temperature with fever may be as satisfactory 
an index. 
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In order better to understand the mechanism of vaccine fever, pre- 
liminary studies were made in eases of polyarthritis in which the blood 
vessels were presumably free from organic disease, and therefore not 
limited in their power to respond. 

Arthritis —From Fig. 4 and Table III it will be seen that the ampli- 
tude of pulsation both at the ankle and at the foot appears to bear a 
direct relationship to the cutaneous temperature during vaccine fever. 
Although the increased amplitude of pulsation is associated with a rise 
in oral temperature, the correspondence is not maintained; cutaneous 
temperature and amplitude of pulsation continue to increase after the 
oral temperature has attained its maximal value. When there is a 
large vasospastic element, the oral temperature might rise as much as 
2° C. without, at first, any gross change in the cutaneous temperature. 
Then, after five or six hours, with striking suddenness, both the euta- 
neous temperature and the amplitude of pulsation soar to a maximum, 
as if a controlling mechanism had been abruptly released. 


TABLE IIT 


OSCILLOMETRIC VALUES IN A CASE OF ARTHRITIS IN WHICH FEVER WAS INDUCED BY 
THE ADMINISTRATION OF VACCINE 


TEMPERATURE, DEGREES C. OSCILLOMETRIC UNITS, TYCOS — 
ORAL FOOT ANKLE FOOT 
Before vaccine | 36.7 27.7 8 4 
After vaccine, hours | 
2 36.3 26.8 5 2 
4 | 37.8 29.6 8 4 
6 38.0 33.7 10 5 
8 38.0 37.7 12 7 


It will be seen from Fig. 4 that in the first hour or two following the 
intravenous administration of vaccine there was a correlated fall in 
all measurements. This was associated with a sense of chilliness. If 
more frequent measurements are taken, it will be seen in some cases 
that there is a slight rise in cutaneous temperature and in oscillations 
before the fall. With larger doses of vaccine, especially in a hyper- 
sensitive person, definite rigor may oceur and the prodromal phase 
may be much more marked. In some eases the foot becomes very 
cold and the pulsation at the ankle and foot may disappear. In eases 
of arteriosclerotie disease this, in rare instances, may be the cause of 
further thrombosis. It is thus advisable to avoid prolonged rigor. 
Barker has shown the value of typhoid ‘‘H’’ antigen for producing 
fever with little, if any, chill. 

Some cases of arthritis have a large vasospastic element, and in 
these cases the pulsation of the foot or finger before vaccine is given 
may be minimal, and the resulting increased amplitude of pulsation 
very striking (Fig. 5). 
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Thrombo-angiitis Obliterans.—It has already been seen from the di- 
agnostic studies that cutaneous temperatures are not necessarily an 
jndieation of the degree of patency or amplitude of pulsation of main 
arteries. This is due to the fact that the more immediate regulation 
of cutaneous temperature is the peripheral vasomotor mechanism which 
affects arterioles. Nevertheless, in many eases occlusion of main ar- 
teries is associated with diminution of cutaneous temperature. These 
considerations are further elucidated by a study of oscillometrie trae- 
ings and cutaneous temperatures during vaccine fever in eases of 
thrombo-angiitis obliterans. 

In Case 4 the left leg was chiefly involved; pulsation in the left 
ankle and foot were absent under ordinary circumstances, and those 
on the right side were good. Observations were made with both small 
and large doses of vaccine. With a dose of 25,000,000 bacilli the oral 


b 


Fig. 5.—Effect of vaccine fever on oscillometric tracing in a case of arthritis: a, 
foot before fever; b, foot in course of fever; c, finger before fever; and d, finger in 
course of fever. 


a c 


: Fig. 6.—Effect of vaccine fever on oscillometric tracing in a case of thrombo-angii- 
tis obliterans: a, right foot before fever; b, right foot in course of fever; c, left foot 
before fever, and d, left foot in course of fever. 


temperature rose only to 37.2° C., but the cutaneous temperature of 
the right foot rose 9.2° C., from 25.6° to 34.8° C. Pulsations at the right 
ankle and right foot (Fig. 6) were actually doubled in amplitude. 
With a dose of 75,000,000 bacilli and a resulting oral temperature of 
38.9° C., the cutaneous temperature was 34.8° C. There is, therefore, 
no constant proportionate relationship between oral and cutaneous 
temperatures, although with the ultimate oral temperature of 40.1° C. 
the cutaneous temperature rose to 36.7° C. The amplitude of pulsa- 
tion in the right ankle was no greater at this high temperature than 
at 37.2° C., but that of the foot was still further inereased. Pulsa- 
tions in the foot are more closely related to cutaneous temperature of 
the foot than those in the ankle. In thrombo-angiitis obliterans pulsa- 
tion may be constant, with marked variations in cutaneous tempera- 


ture. 
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If one examines the sequence of events in the left leg of this patient, 
some interesting points are disclosed. In the first instance, with nor- 
mal oral temperature, pulsation both at the ankle and foot (Fig. 6) 
was completely absent. Yet the initial cutaneous temperature was 
even a little higher than that on the right foot (left, 26.1° C.; right, 
25.6° C.). With fever, the cutaneous temperature rose 9.9° C., almost 
as wide a range as that of the right foot (11.1° C.) ; yet the pulsations 
that appeared at the ankle and foot were minimal (Fig. 6). Thus the 
effect of occlusion of main vessels does not necessarily prevent a con- 
siderable rise of cutaneous temperature ; the latter is dependent on the 
ability of the arterioles to dilate fully, and presumably on the presence 
of adequate collateral circulation. 

In contrast to the case just described, a case of thrombo-angiitis 
obliterans (Case 1) will be considered, in which the vasomotor index 
was poor and operation was contraindicated. The left leg was the one 
affected, and is the one which will therefore be considered here. With 
a dose of 125,000,000 bacilli, for the patient was refractory to smaller 
doses, the oral temperature rose 1.8° C. The cutaneous temperature, 
however, increased only from 28.7° C. to 32.6° C.; the vasomotor index 
was poor in this limb, namely, 1.2° C. The minimal pulsations at the 
ankle were hardly affeeted by the vaccine fever, whereas those at the 
foot were persistently absent. It is not uncommon for a poor index 
to be associated with persistent absence of pulsation in the foot, even 
at the height of fever. The latter, however, is not of absolute prog- 
nostic value, for a relative increase of cutaneous temperature may be 
obtained in the persistent absence of pulsation in the foot. It may be 
said, however, that under these circumstances the postoperative tem- 
perature of the skin rarely attains values greater than about 32.5° C. 
and is more often less than that. On the other hand, in the presence 
of good pulsation in the foot, at the height of fever, the postoperative 
surface temperature probably will be in the neighborhood of 34° C. 

Comment.—The foregoing studies indicate the réle of oscillometry 
in determining the potentiality of arteries to dilate. When an artery 
is eapable of dilatation, there is usually a relationship between tem- 
perature of the skin and amplitude of pulsation; this is much more 
true of the foot than of the ankle. The presence or increase of pulsa- 
tion in the foot at the height of fever is of some prognostic value as to 
effects of ganglionectomy. Oscillometric measurements during fever 
give some indication as to the potentiality of arteries to increase their 
amplitude of pulsation. Studies of surface temperature are here of 


greater prognostic significance than oscillometrie measurements. 


VASCULAR STUDIES IN RELATION TO LUMBAR SYMPATHETIC GANGLIONECTOMY 


Direct Study of Vasomotor Mechanism.—If an inerease in amplitude 
of pulsation of peripheral arteries is to be considered as a possible 
therapeutic index, it is important to determine whether direct paraly- 
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sis or stimulation of a vasomotor nerve can affect such amplitude. 
Local anesthesia of the ulnar nerve at the elbow produced a rise of 
temperature in the little finger and a very marked increase in the 
amplitude of pulsation of the digital artery (Fig. 7 a and b). Similar 
results were obtained in the foot and even the ankle following spinal 
anesthesia. Mechanical stimulation of the fourth lumbar ganglion in 
man, during operation, produced marked diminution in the amplitude 
of pulsation at the foot and at the ankle (Fig. 8 a and b). It is con- 
eluded that vasomotor nerves can influence the amplitude of pulsation 


of peripheral arteries. 


b 


Fig. 7. Fig. 8. 
Fig. 7.—(a@), Digital pulsation before anesthetization of ulnar nerve; (b), digital 
pulsation after anesthetization of ulnar nerve. 
Fig. 8.—Mechanical stimulation of fourth lumber ganglion: a, intermittent; b, 
constant. 


b e 
f 
Fig. 9.—Stimulation of foot after lumbar sympathetic ganglionectomy. A case of 


arthritis: @, exposure to atmosphere; b, immersion in cold water, and ec, immersion in 
hot water. A case of thrombo-angiitis obliterans: d, exposure to atmosphere; e, im- 
mersion in cold water, and f, immersion in hot wafer. 


Effect of Stimulation on Denervated Vessels ——The object of this in- 
vestigation was to decide whether certain stimuli could affect the tone 
of an artery after severance of the vasomotor nerve. Cases of Ray- 
naud’s disease, arthritis, and Buerger’s disease were studied at vary- 
ing intervals after operation, from three weeks to five years. In all 
cases immersion of the foot in cold water (15° C.) for twenty to thirty 
minutes produced considerable diminution in amplitude of pulsation. 
This was most marked in the ease of thrombo-angiitis obliterans, pos- 
sibly because of the pathological state of the artery. Hot water 
(42° C.) for thirty minutes produced increased amplitude of pulsation 
(Fig. 9). 
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The complete severance of vasomotor nerves in these cases was 
shown by negative sweating tests. It is therefore concluded that heat 
and cold ean probably act directly on the arterial wall. 

Instrumental and Palpatory Methods—Many workers in the field of 
peripheral vascular disease have cited increased amplitude of pulsa- 
tion at the ankle as evidence in support of the value of a therapeutic 
procedure, medical or surgical. The failure to increase this amplitude 
similarly has been tacitly accepted as a negative or adverse result. It 
was therefore important to estimate accurately the value of oseil- 
lometry as a therapeutic index. The evidence obtained and considered 
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Fig. 10.—Physiological variations in pulsation in twenty-four hours in a normal person. 


fully indicates that the assumptions just mentioned were often un- 
justified and took no account of numerous physiological variations. 
Oscillometric measurements in the foot, however, are of some relative 
value. Surface temperature will be seen to be of the greatest impor- 
tance in estimating the effect of therapeutic procedures. Whereas it 
is usually recognized that surface temperatures must be taken under 
standard or controlled conditions, oscillometric measurements are 
nearly always recorded with complete disregard of such factors. 
Physiological Variations —Oscillometric measurements in ankle, foot 
and arm have been taken at intervals of approximately three hours 
throughout the day and night, and simultaneous readings of surface 
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temperature, room temperature, mouth temperature, pulse, and blood 
pressure have been made. Normal subjects, and patients with periph- 
eral vascular disease have been studied, the latter before and after 
lumbar sympathetic ganglioneetomy. The technical procedure was 
similar in all cases; surface temperatures were taken after the foot 
had been exposed to the atmosphere of the room for ten minutes. 

The results in a normal adult are given in Table IV and Fig. 10, 
from which it will be seen that there is considerable variation in the 
amplitude of pulsation. The factors entering into this variation are 
eomplex and do not appear to lend themselves to exact analysis. It is 
obvious, however, that the unqualified statement of a preoperative 
oscillometric value is meaningless and does not offer any standard for 
subsequent comparison. The variation in the amplitude of pulsation 
is not constant for all persons, any more than do hourly readings of 
blood pressure give constant curves in all cases, or even for the same 
patient on successive days. Nevertheless in the cases investigated, 


TABLE IV 


PHYSIOLOGICAL VARIATION OF OSCILLOMETRIC AND SPHYGMOMANOMETRIC VALUES IN 
TWENTY-Four Hours IN A NORMAL ADULT 


RIGHT ANKLE | RIGHT FOOT ARM TEMPERA- : 
BLOOD |e | o | BLOOD | | TORR, 
PRESSURE) FO | | PRESSURE | | |_DPGREES ©. 
2/2/58 | 2 | 2] 
8:00 P.M. | 145| 85| 12 | 3.5 | 31.8 |135 | 80 | 13 | 80 | 36.8 | 23.3 
12:00 Mm. |165| 90} 18 | 65 | 304 | 150 | 90 | 20 | 75 | 36.7 | 23.0 
4:00 A.M. 160 | 85| 16 | 11 | 34.8 | 145 | 90 22 | 80 36.8 | 22.3 
7:30 aM. |170/100| 145} 9 | 344 | 155 | 95 | 30 | 66 | 36.7 | 22.6 
10:30 a.m. | 160} 90] 13 5.5 | 33.6 | 130 90 15 | 72 36.8 | 24.6 
3:00 pat. |140| 90| 16 | 6 | 3L7 | 125 | 70 | 26 | 81 | 36.9 | 24.7 
6:00 p.m. | 160! 95| 13 | 4 | 32.2 | 140 | 80 | 16 | 84 | 37.0 | 242 


the tendeney to diurnal variations manifested itself. Pulsations in 
the foot appear to have some relationship to the surface temperatures, 
although this is not necessarily the case. Pulsations at the ankle are 
seen in Fig. 10 to be somewhat dissociated from the variation in sur- 
face temperature. This is only to be expected, for surface temperature 
is largely determined by a peripheral vasomoter mechanism which af- 
fects arterioles, whereas pulsations of the ankle are probably influ- 
enced in a greater degree by the state of the systemic circulation. 
Table V and Fig. 11 illustrate observations for twenty-four hours 
before lumbar sympathetic ganglionectomy in Case 4, an example of 
thrombo-angiitis obliterans. 

Table VI and Fig. 12 show the results of observations in the same 
ease three weeks after lumbar sympathetic ganglionectomy. The oscil- 
lometrie curves are much flatter than they were before operation, indi- 
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for twenty-four hours before lumbar sympathetic 
ectomy in a case of thrombo-angiitis obliterans. 


Thrombo-angiitis obliterans — After operation 
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Fig. 12.—Observations over a period of twenty-four hours, three weeks after lumbar 
sympathetic ganglionectomy in the same case of thrombo-angiitis obliterans as that 
from which Fig. 11 was made. 
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eating less variation throughout the day. Observation in other cases, 
including cases of arthritis but not including any eases of organic 
arterial disease, indicates that this is usually so, although it is by no 
means always as marked as in this instance. Control postoperative 
observations made on patients with normal vascular systems, but with 
other lesions such as gastric uleer, show that there are considerable 
variations throughout twenty-four hours. The most significant fea- 
ture seen after sympathetic ganglionectomy is the persistent and al- 
most invariable high surface temperature throughout the twenty-four 
hours. The values are markedly and constantly higher than before 
operation, and indicate the extreme importance of surface tempera- 
ture as a therapeutic index. Further, this constantly high surface 
temperature has been found to persist in eases in which operation had 
been done five years before. 

By comparing oscillometrie readings in Case 4 at similar times of 
the day, it is seen that there is no postoperative increase in pulsation 
at the ankle; in facet, at many points there is an apparent decrease. 
In the right foot, however, there is a definite and fairly constant in- 
crease in amplitude of pulsation, and in the left foot pulsations have 
appeared which were absent before operation, except during the vac- 
cine fever that was induced preoperatively. The latter point appears 
to be of prognostic value, intimating not only a relative increase of 
surface temperature, but an absolutely high temperature, usually 
greater than 32.5° C. It will be noted that postoperative temperatures 
are almost equal in the right and left leg in spite of the marked differ- 
ences in pulsation between the limbs. 

The vasomotor index in this ease was good, greater than 2, and the 
temperatures attained in the two extremities during vaccine fever 
were, respectively, 34.8° and 34.9° C., a close approximation to the 
postoperative surface temperatures. On another occasion, however, 
with a higher dose of vaccine, the oral temperature rose to 40.1° C. 
and the temperatures of the feet to 36.7° and 36° C., respectively. 
This illustrates the fact that an oral temperature greater than 38.5° 
or 39° C. may not be optimal for prognostic purposes; the surface 
temperatures then may be in excess of their postoperative values. 

The Immediate Postoperative Period.—During the first six hours or 
so after periarterial sympathectomy a negative phase* occurs (Leriche) 
in which both the temperature and the amplitude of oscillation are 
considerably less than that previous to operation. This has been at- 
tributed to irritative stimulation of the periarterial sympathetic plexus 

*Following the negative phase, after operation there is a hyperactive phase, dur- 
ing which time all values are. in excess of their ultimate attainment. It is perhaps 
analogous to the ‘‘reactionary phase”’ of Leriche but probably of different mechanism. 
The effect of general anesthesia cannot be ignored. Further, the hyperactive phase 
is almost always associated with some degree of postoperative fever. However, the 
higher oscillometric values may persist for a few days after the oral temperature 


has returned to normal. The vessels recover their normal pulsations toward the 
end of the first week. 
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and is followed by a positive phase of recovery and transitory oyer- 
compensation. Observations were carried out to determine whether 


such phenomena occur with lumbar sympathetic ganglionectomy. 


TABLE VIL 


OSCILLOMETRIC AND SPHYGMOMANOME'‘RIC VALUES IN A CASE OF THROMBO-ANGIITIS 
OBLITERANS IMMEDIATELY AFTER AND REMOTELY AFTER LUMBAR 
SYMPATHETIC GANGLIONECTOMY 


| 


| TEMPERA- | ANKLE ARM 
TURE, BLOOD BLOOD 
DEGREES C. | prRESSURE PRESSURE 
TIME | ROOM 
| OSCIL- TEMPERA- 
LOMETRIC TURE, 
SYS- | DIAS- | UNITS, SYS- | DIAS- | DEGREES 
ORAL | FOOT | TOLIC | TOLIC | TYCOS | TOLIC | TOLIC Cc. 
Before operation | 36.9 | 27.5 | 105 | 70 3 155 95 252 
After operation, hours 
1 35.0 | 29.2 0.1 100 70 24.4 
3 35.6 | 29.8 0.1 112 70 24.6 
7 36.7 | 30.6 0.5 120 76 25.2 
10 37.0 | 30.9 1 130 80 24.8 
13 = 37.2 | 31.2 | 100 70 2.5 140 90 24.4 
Day after operation 37.2 | 32.6 | 100 70 3 145 90 25.0 
Three weeks later 36.9 | 31.9 | 105 70 3 145 85 25.0 


Table VII gives the data for a case of thrombo-angiitis obliterans 
which occurred in a man, aged fifty-three years, whose right leg had 
been amputated some years previously. It is seen that there was an 
immediate fall in amplitude of pulsation at the left ankle following 
lumbar sympathetic ganglionectomy and disappearance of pulsation 
in the foot; recovery commenced seven hours later. The chief cause 
of this, however, appears to have been a state of mild shock, for there 
was a corresponding fall of blood pressure and a subnormal oral tem- 
perature. This view was further confirmed by the occurrence, on the 
seventh day, of temporary unexplained jaundice associated with some 
degree of collapse. The pulsation in the ankle again almost dis- 
appeared, but attained a supernormal value following intravenous 
administration of saline solution. The cutaneous temperature was 
always greater than before operation, but there was a relatively nega- 
tive phase since this temperature gradually increased with the increase 
of pulsation and recovery from shock. Pulsation in the foot in this 
case was minimal and did not increase either after operation or ad- 
ministration of vaccine. The final postoperative temperature was 
31.9° C., as compared with the postvaccinal temperature of 32° C. 


Apart from the major influence of shock, there may be a direct fae- 
tor of irritation of nerves, for studies in the operating room tended to 
show that severe mechanical manipulation of lumbar ganglia was not 
followed by immediate complete recovery of the amplitude of pulsa- 
tion. 
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Later Postoperative Period.—Oscillometrie studies and observations 
of temperature were carried out daily throughout the postoperative 
period in a case of thrombo-angiitis obliterans in which the patient, a 
man, was aged forty-two years. The disease affected chiefly the left 
leg. 

Table VIII gives the essential data. It will be seen that there was 
an immediate negative phase as deseribed in Case 9, but the phase of 
recovery was more rapid. After five hours pulsation appeared in the 
left foot. This was completely absent before operation except at the 
height of the vaceine fever. The pulsations attained their maximal 
degree on the first day and then gradually disappeared on the seventh 
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Fiz. 13.—Observations before and after lumbar sympathetic ganglionectomy in a case 
of thrombo-angiitis obliterans. 


day. Pulsations in the other foot followed a similar course, but were 
persistently present. Pulsations at the ankle were more variable, but 
oscillometrie measurements on the whole gave little, if any, indication 
of the ultimate benefit of the operation (Fig. 13). The final tempera- 
tures of the skin, however, were 34.9° and 32.8° C. The good vaso- 
motor index was completely justified. 

It has been seen from these studies that the occurrence or increase 
of pulsations in the foot during vaccine therapy is of good prognostic 
significanee, the ultimate postoperative temperature then probably ex- 
eeeding 32.5° C. A further ease of thrombo-angiitis obliterans will be 
cited to show that in spite of complete and persistent absence of pul- 
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sations in the foot, a good elinical result can be obtained, associated 
with relative improvement in surface temperature. The preoperative 
temperature in the left foot was 24.2° C., the temperature after vac- 
eine had been given was 32° C., the vascular index was greater than 
The elini- 


2 and the ultimate postoperative temperature was 31° C. 
eal result was good; an intractable and indolent ulcer healed com- 
pletely, and the patient was relieved of pain. Although the final 
temperature was only 31° C., the good vascular index was a reliable 
indication, since the relative increase in temperature was no less than 
6.8° C. and the elinical result was excellent. 

Postoperative Observations in a Case of Arthritis; a Control Study.— 
Sinee the previous study of thrombo-angiitis obliterans was subject 
to the comment that the arteries concerned were diseased, the follow- 
ing case of arthritis is of interest. The patient was a woman, aged 
twenty-six years, with arthritis in the hands and feet. The extremi- 
ties were cold and clammy, and the vaseular index was good. Oseil- 
lometric measurements were recorded at 2:30 P.M. and at an atmos- 
pherie temperature of 25° C. Tracings obtained at the foot, before 
operation, on the fourth day after operation (temperature 100.2° C.), 
and three weeks after operation, revealed that there was no ultimate 
increase in amplitude, although the preoperative surface temperature 
was 25.8° C., and the postoperative, 36° C. This shows the marked 
superiority of surface temperatures as a therapeutic index and the 
enormous potential variation of cutaneous temperature, with constant 
amplitude of pulsation in the arteries. The amplitude of pulsations 
at the ankle in this case was actually less than before operation. The 
pulse, however, after operation tended to be slightly rapid; the rate 
was 92. 

Comment.—Oscillometry as frequently practiced is entirely useless 
as a therapeutic index. Even with stated conditions of examinations, 
oscillometrie values at the ankle tend to have a deceptive value owing 
to the difficulty of controlling all the physiological influencing factors. 
Similar comments are applicable, but apparently with less force, to 
pulsations in the foot. Not infrequently these are persistently greater 
than preoperative values, but this is by no means necessarily the case 
even with a considerable increase of surface temperature. Amplitude 
of pulsation is most likely to increase in such eases if there is a degree 
of spasm of the dorsalis pedis artery prior to operation. 

The limited value of oscillometry as a therapeutic index is due to 
the fact that the chief action of the vasoconstrictor mechanism is on 
arterioles and not on arteries. The release of tonus of the arterioles 
is best detected by the measurement of surface temperature, which is 
a far better therapeutie index than oscillometry. 
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SUMMARY AND CONCLUSIONS 


1. The relative value of mechanical methods of diagnosis in periph- 
eral vascular disease is considered. The evidence shows that oseil- 
lometry is of value in determining the presence and amplitude or 
absence of pulsation. 

2. The physiology and mechanism of vaccine fever is considered, 
Its prognostic value is found to be sound, and the vasomotor index 
seems to be the best single method of expressing it. Oscillometry in 
the foot during vaccine fever appears to have some prognostic value. 

3. Stimulation and paralysis of vasomotor nerves affect arteries as 
well as arterioles. 

4. Local hot and cold stimuli affect the amplitude of pulsation of 
peripheral arteries even after sympathetic ganglionectomy. 

5. Results are reported of studies of physiological variation of am- 
plitude of oscillations in normal conditions and in conditions of dis- 
ease, throughout twenty-four hours. The variations are such as to 
render any single reading of little significance. The vasomotor mech- 
anism ean vary independently of amplitude of pulsation; the latter is 
considerably modified by general circulatory factors. Pulsations at 
the ankle are of little, if any significance as a therapeutic index. Pul- 
sations in the foot are of some value as a therapeutie index. 

6. Surface temperature is easily the best single therapeutic index. 
After sympathetic ganglionectomy surface temperature is found to be 
persistently high throughout day and night. This appears to be true 
for an indefinite period of vears. 


7. Oseillometry is of great value in the physiological study of pulsa- 
tions in the larger peripheral arteries. 
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THE CLINICAL SIGNIFICANCE OF COMPLETE INVERSION 
OF LEAD III OF THE HUMAN ELECTROCARDIOGRAM 


Epwarp F. BLANpb, M.D.,.* Paut D. Wuite, M.D. 
Boston, Mass. 


LTHOUGH inversion of all the deflections (P, QRS, and T) in 
A Lead III of the human electrocardiogram (Fig. 1) is occasionally 
encountered, its clinical significance has not been sufficiently appre- 
ciated. Unlike most electrocardiographie findings, it is one that has 
largely escaped analysis and discussion. For comparison it is of in- 
terest to note that inversion of all complexes in Lead I has long been 
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Fig. 1.—An electrocardiogram showing a complete inversion of the P, QRS, and 
T deflections in Lead III. Note the variation of the QRS amplitude in Lead III 
with respiration. Lead I corresponds to the usual normal Lead 


recognized as evidence of congenital dextroecardia (Fig. 2), a eondi- 
tion almost the reverse of that giving rise to inversion of Lead III. 

In the Cardiae Laboratory of the Massachusetts General Hospital 
we have encountered an inverted Lead III 115 times in a review of 
electrocardiograms of about 8000 patients, an incidence of 1 in 70. 
Without definite data as to the elinical significance of this finding, it 
has gradually come to be associated by us with a certain type of in- 
dividual, most frequently an obese person, or one of a short and 
‘“‘stocky’’ build. The present investigation was undertaken in order 
to determine what significance, if any, one could attach to this elee- 


troecardiographie finding. 


*Dalton Fellow, Cardiac Clinics and Laboratory, Massachusetts General Hospital. 
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Inversion of the P-wave alone or associated with other changes jin 
the third lead has attracted the attention of numerous investigators, 
Einthoven, Fahr, and de Waart' pointed out that the P-deflection in 
Lead III may be considerably modified by the phases of respiration, 
being lower at the end of inspiration and the beginning of expiration, 
coinciding with the longer pauses of the cardiae cycle and perhaps 
depending upon an increase in the vagal tone at that time. However, 
they caution against attributing these changes entirely to the reflex 
influence of respiration, and add ‘‘that a slight rotation of the heart 
about the sagittal axis of the body, as is possible with a deep inspira- 
tion, is sufficient to modify conspicuously the form and height of the 
various complexes.’’ Wilson’ has reported several cases in which the 
negativity of the P-wave associated with respiration was ascribed to 
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Fig. 2.—An electrocardiogram of a patient with congenital dextrocardia showing 


an inversion of the P, QRS, and T deflections in Lead I for comparison with Fig. 1. 
Lead III corresponds to the usual normal Lead II. 


a change in the location of the pacemaker; the possible occurrence of 
a change in the location of the pacemaker had been previously demon- 
strated by Lewis, Meakins, and White* in experimental work on the 
dog’s heart resulting from vagal stimulation. In 1919 Carter and 
Wedd‘ presented additional evidence showing the effect of the vagi 
on a change in the location of the pacemaker and an inversion of the 
P-wave in Lead III. Furthermore, by taking leads from the chest 
wall Cohn’ demonstrated not only that the position of the heart in the 
chest has an influence on the form of the electrocardiogram but also 
that this influence may be far reaching. By rotating the leads in a 
elock-wise manner he produced an effect analogous to that which 
would be caused by rotating the heart to the left and upward, and the 
resulting electrocardiograms show left axis deviation with inversion 
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of the P- and T-waves as well as of the QRS waves in Lead III similar 
in all respects to those encountered in the series which we are now 
reporting. 

In the present study we have collected clinical data on 100 patients 
whose electrocardiograms showed an inversion of all deflections in 
Lead III. The average age of the group was 47.3 years; 54 were fe- 
males and 46 were males. The diagnoses were variable and covered 
a wide range of medical and surgical conditions. Organie heart dis- 
ease was present in 55 of the patients, a percentage less than that of 
the incidence of heart disease in the eases routinely electrocardio- 
graphed at the Massachusetts General Hospital (which was 82 per cent 
of the last 100 eases, for example). Such heart disease was, moreover, 
only infrequently of considerable degree. Evidence of congestive fail- 
ure, usually slight, was noted in 11 eases, and 15 patients had received 
digitalis therapy. Hypertension was present in 33 eases. From our 
data it seems that the presence or absence of organic heart disease is not 
an important factor in the inversion of Lead III. The amount of left 
axis deviation was usually of moderate degree ; in only 17 of the patients 
did it exceed — 30° by angle, and in only six —- 40° (Carter, Richter, and 
Greene®). 


TABLE I 


THE RELATIVE FREQUENCY IN 100 CASES OF FACTORS PREDISPOSING TO A TRANSVERSE 
POSITION OF THE HEART WITHIN THE CHEST 


Obesity 55 
Ascites 2 
Enlarged liver 2 
Enlarged spleen ] 
Large fibromyoma (uterus) 1 
Right sided pleural effusion 1 
Scoliosis of spine to right ] 
Chest deformity (bulging of left side) 1 
High diaphragm without obvious cause 4 
Horizontal position of heart (roentgen ray) 4 
Total 72 


In Table I is listed the frequency of certain factors, the presence of 
which predisposed to a rotation of the heart to the left and upward. 
It is seen from this table that marked obesity was by far the most com- 
mon condition found (55 patients), and that in 72 patients (72 per 
cent) a transverse position of the heart was noted as the result of 
findings which were sufficiently pronounced to attract the attention 
of the physical examiner or of the roentgenologist in routine examina- 
tions, without attention having been previously called to this feature 
of the ease. Of the remaining 28 patients in which there was no 
obvious cause for a transverse position of the heart, 24 were well 
developed and nourished, while 4 were thin and of the type in which 
one would expect a vertical position of the heart in the chest. Of this 
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latter group there was no evidence of organic heart disease in 3, while 
the remaining patient had chronic nephritis and hypertension with 
moderate cardiac enlargement, chiefly in the region of the left ven- 
tricle. In the group of 52 patients who had a roentgen examination 
of the chest, a high diaphragm was reported by the roentgenologist as 
a well-marked finding in 24 instances, and slight to moderate left ven- 
tricular hypertrophy was noted 41 times. Because of the frequent 
association of factors tending to elevate the diaphragm in this series, 
it is probable that the left ventricular ‘‘hypertrophy’’ noted by the 
roentgenologist was more apparent than real in a considerable num- 
ber of the cases. 

It is of further interest that in most of the subjeets with total inver- 
sion of the electrocardiographic complexes in Lead ILI, forced respira- 
tion may be used as a diagnostic test. The deepest possible inspiration 
usually decreases markedly and sometimes abolishes completely the 
inversion of the complexes; deep expiration, on the other hand, in- 
creases the inversion in these cases but usually not a marked degree. 

A study of the effects that the enlarged uterus in the later months 
of pregnaney may have upon Lead IIL would be of considerable in- 
terest, and we are planning to follow up this point. Although we 
have already found an inversion of the third lead in two patients who 
were pregnant, electrocardiograms taken after delivery showed essen- 
tially the same finding. Both of these women were, however, obese 
and of the type in which a high position of the diaphragm is frequently 
encountered. 

From the present study we have found that our earlier impression 
was correct, namely, that the electrocardiographic finding of an in- 
verted Lead III in the majority of instances is associated with a trans- 
verse position of the heart most frequently encountered in obese per- 
sons with a high diaphragm, and that it is otherwise of little clinical 
significance. Thus it is evident, as is also suggested by the work of 
Cohn,° that the combination of left axis deviation with an inverted 
P-wave in Lead III indicates a rotation of the heart as a whole to the 
left, rather than left ventricular enlargement which might be sus- 
pected in a case with a like degree of left axis deviation but with an 
upright P-wave in the third lead. 

From a somewhat different point of view Master and Oppenheimer‘ 
arrived at conclusions in a large measure similar to ours. In a 
study of 100 obese persons they found in a considerable percentage 
(78 per cent of 73 cases studied by roentgen ray) an elevation of the 
diaphragm and a transverse position of the heart due to the presence 
of abdominal fat. ‘‘Electrocardiograms taken in ninety-seven cases 
showed definite characteristic changes. Fully 87 per cent showed a 


left ventricular preponderance, which not only is far beyond the num- 
ber found in ordinary adults, but for the age groups studied, is an 
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unusually high figure. A change in the P- and T-waves in the third 
lead was very common; these waves were either flat (iso-electric) or 
inverted. The changes in the P-waves occurred in 70 per cent and in 
the T-waves in 87 per cent of the cases. . . . . Repeated electrocardio- 
grams were taken as the patients lost weight. Of fifteen patients 
whose average loss in weight was 32 pounds (15 kg.), all but two 
showed a return toward a normal electrocardiogram ; that is, a change 
from inverted or flat to normal P- and T-waves, and a loss or diminu- 
tion of the left ventricular preponderance. ’’ 


SUMMARY AND CONCLUSIONS 


The results of a clinical study of 100 patients with a complete in- 
version of Lead III of the electrocardiogram are presented. In 72 per 
cent of the series factors were found on physical or roentgenological 
examination which predisposed to a transverse position of the heart. 
Obesity was the most frequent condition encountered (55 per cent 
of the total series). A completely inverted Lead III in the majority 
of eases has little clinical significance, other than as an indication of 
the type of individual; namely, one in which are present conditions 
giving rise to a high position of the diaphragm and a transverse posi- 


tion of the heart. 
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ACUTE INTERSTITIAL MYOCARDITIS* 


F. R. Battey, M.D., anp Dororuy H. ANpERSEN, M.D. 
New York, N. Y. 


IEDLER?’ in 1899 described four cases of ‘‘ Acute Interstitial Myo- 

earditis.’’ In each of them the clinical picture was one of rapidly 
progressive myocardial failure ending in death. At autopsy the only 
characteristic finding was a diffuse cellular infiltration of the inter- 
stitial spaces of the heart muscle. In none of the cases was the 
etiology of the lesion determined. 

Fiedler was not the first to describe this disease, as Steffen,’ Freund,’ 
Rindfleisch,t and Wolf® had previously reported cases with similar 
clinical pictures and almost identical pathological findings. However, 
his name has become associated with this form of heart disease, and it 
is frequently described in the literature as ‘‘Fiedler’s Myoearditis.’’ 
Other terms used are acute, isolated, diffuse, and interstitial. Scott 
and Saphir*® have recently reported two cases which belong to this 
group. They have reviewed the literature on the subject and have 
found thirty-six cases in addition to their own. Three of these cases 
we felt should not have been included. One of them is the second ease 
reported by Steffen.? In this instance the patient apparently recov- 
ered from an infection diagnosed during her life as acute myocarditis 
and later died of pulmonary tuberculosis. The pathological findings 
were not given. Another is Baumgartner’s ease,’ in which the findings 
were typical of tuberculosis of the myocardium. The third is the ease 
of Rindfleisch,* in which a Staphylococcus pyogenous citreus was cul- 
tured from the heart and in which the microscopic sections showed 
multiple pyogenic abscesses of the myocardium. 

The variety of the clinical pictures presented by the cases which 
have been reported leads one to the conclusion that acute interstitial 
myocarditis is a pathological rather than a clinical entity. This is 
further borne out by the fact that in no instance has the correct diag- 
nosis been made before death. 

In the following case, while the autopsy findings were those of acute 
myocarditis, the clinical picture resembled closely that of coronary 
occlusion. 

CASE REPORT 

A hospital orderly, aged 39 years, came to the out-patient department of the 
Presbyterian Hospital on the evening of August 29, 1929, complaining of attacks 
of pain in the chest occurring at frequent intervals during the previous two weeks 


and usually brought on by exertion. 


*From the Department of Medicine, Presbyterian Hospital, and the Department of 
Pathology, College of Physicians and Surgeons, Columbia University, New York, N. Y. 
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Family History.—Noncontributory. 

Personal History.—The patient was born in Ireland and came to this country 
when he was twenty-three years old. For the next five years he worked as a painter, 
put gave up this occupation because of ‘‘burning sensations in the stomach’’ and 
from that time on worked as a hospital orderly. He was not married. He did not 
use aleohol but smoked in moderation. 

Past History —tIn 1908, while still in Ireland, he had an operation for varicose 
veins. Shortly after coming to this country, while working as a painter at St. Luke’s 
Hospital, he had a severe attack of diarrhea which required his spending about 
three days in the hospital. Fourteen others doing similar work had diarrhea at the 
same time. He was first admitted to the Presbyterian Hospital in May, 1920, 
suffering from acute gout. He made a rapid recovery and was discharged after a 
stay of only three days. Physical examination at that time revealed a heart 
slightly, if any, enlarged, the cardiae dullness extending eleven centimeters to the 
left of the midline in the fifth interspace. The sounds were described as being of 
good quality. The aortic second sound was louder than the pulmonic. No mur- 
murs were heard. The blood pressure was 130/85 mm. The blood Wassermann 
reaction was negative in both aleoholic and cholesterin antigens. Early in the 
following year he received treatment for ‘‘arthritis of the feet’’ at the New York 
Orthopedic Hospital, and in July, 1926, he was treated in the emergency ward of 
the Presbyterian Hospital for a paronychia of the thumb. 

There was no history of rheumatic fever or other previous acute infection. Dur- 
ing the first few years of his stay in this country he had frequent colds, but no 
severe sore throats. Careful inquiry revealed no symptoms referable to the cardio- 
respiratory system prior to the present illness. He had not had nocturia. There 
was no story of syphilis or gonorrhea. 

Present Illness.—For two weeks prior to his last admission the patient had been 
having fairly frequent attacks of mild pain starting in the region of the sternum, 
radiating laterally across the upper anterior part of the chest to the right and to 
the left, to the upper interscapular region on both sides, to both shoulders, and 
down the inner sides of both arms to the fourth and fifth fingers of both hands. 
These attacks of pain were associated with a feeling of tightness in the chest. 
They were quite definitely brought on by exertion and were relieved by rest. They 
were never very severe and were never associated with any fear. He had had no 
dyspnea, palpitation, nor edema of the ankles. 

Physical Examination.—Revealed a rather obese man of 39 years, who did not 
look at all ill. His complexion was ruddy. His lips showed the very faintest 
cyanotic tinge. The pupils reacted well to light and during accommodation. The 
pharynx and tonsils were slightly injected. The lungs were clear, except for signs 
of moderate emphysema. The heart did not seem to be enlarged, though the obesity 
and barrel-shaped chest made percussion unsatisfactory. The sounds were distant, 
but of quite good quality. The aortic second sound was louder than the pulmonie. 
No murmurs were heard. The blood pressure was 160/100 mm. The radial ves- 
sels were moderately thickened. The pulses were equal and of good quality. The 
rate was not rapid.. Examination of the abdomen revealed nothing abnormal. 

It was felt at the time that the pain was cardiae in origin, due probably to 
disease of the coronary arteries. The patient was advised not to report for work 
that night, to attempt no exertion which seemed to him likely to bring on the pain, 
and to return to the employee’s clinic the next day for a thorough examination. 

He did not follow this advice, but worked most of the night. About six o’clock 
next morning, while in a street car on the way home, he was seized with a very 
severe pain in his chest, having the same distribution and radiation as those which 
he had had previously, but accompanied by a frightful sense of constriction under 
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the sternum and by a fear of impending death. He managed to get back to the 
hospital by taxi, vomiting once or twice on the way. 

When seen in the emergency ward a few minutes later, he was groaning and 
writhing—apparently in very severe pain—sweating profusely. He said he felt as 
if his chest were being squeezed in a vise. His skin was cold and moist. His 
temperature was normal, his pulse not rapid. The heart sounds were much as they 
had been earlier in the evening, perhaps a little more distant. His blood pressure 
was 150/120 mm. Nitroglycerine, 0.0006 gm., was given without relief. This was 
repeated, with similar result. He was then given 0.016 gm. of morphine and 
moved into a bed in the overnight ward. He seemed to obtain relief from the 
morphine in a few minutes and fell asleep. An hour later he was still asleep, and 
his respirations were reported as being regular and of good quality. An hour after 
this the nurse in charge went to see him and found him dead. Inspection of the 


Fig. 1.—Myocardium of the left ventricle. There are some necrotic fibers, but sev- 
eral normal fibers and a normal venule lie in the heavily infiltrated area. 


body immediately after death revealed intense cyanosis of the face and mucous 
membranes. The skin of the body had a dusky hue. 

The diagnosis made at the time of death was: General arteriosclerosis, arterio- 
sclerosis of the coronary arteries, thrombosis of the coronary arteries, angina pectoris. 

Pathological Findings.—The essential pathological findings were the following: 

The body is that of an obese and muscular white man, 183 em. in length. The 
face is red, the fingers and toes are intensely cyanotic. The pupils are equal and in 
extreme dilatation. The right leg has varicose veins and the sear of an old op- 
eration. There is no evidence of a recent wound or infection. The peritoneal cavity 
contains no free fluid. The peritoneal surfaces are normal. The liver extends 6 em. 
below the xyphoid and 3.5 em. below the costal margin in the right midelavicular 
line. The other relationships are normal. The right pleural cavity is obliterated 
by old fibrous adhesions, and a few old adhesions are present in the left pleural 
eavity. A large persistent thymus lies in its normal position. The pericardial sae 
contains a normal amount of clear fluid, and its surfaces are smooth and glistening 
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Gross Examination.—The Heart weighs 460 gm. It is extremely flabby in con- 
sistency. Both ventricles are hypertrophied and dilated. The epicardium is normal, 
and there is a moderate amount of subepicardial fat. The right auricle and the 
tricuspid valve are normal. The right ventricle has thickened walls, measuring 0.7 
em. in thickness near the apex. The conus area is especially dilated, and the wall 
here measures 0.5 em. The septum bulges slightly into the right ventricular cavity. 
The pulmonary valve is normal. The left auricle is normal. The mitral valve shows 
slight nodular thickening along the margin. Most of the chordae tendineae are 
normal, but there are several thickened ones which are attached to the posterior 
leaflet, far from the margin. The columnae carneae are prominent and the papil- 
lary muscles well developed. The dilatation of the left ventricle is shown chiefly 
by the bulging septum. The muscle is soft, very flabby, dark brown and uniform 
in color, without flecks. The aortic leaflets are soft, but there is some thickening 
at their attachment. There are several small atheromatous plaques scattered through 
the coronary arteries. There is no evidence of thrombosis. 

Langs: Right, 1080 gm., left, 640 gm. They are heavy, firm, dark purplish red 
without mottling or nodules. There is an abundance of blood-stained fluid on the 


Fig. 2.—High power view of a small area in the infiltrated myocardium of the left 
ventricle, showing the types of cells present. 


eut surface. Spleen: 380 grams. It is large and the eapsule is tense. On section 
the bulging pulp is soft and friable, and much excess bloody fluid can be scraped 
from the surface. Liver: 3060 grams. It is firm, with rounded edges and a tense 
capsule. The cut surface bulges above the capsule, is soft and exudes blood-stained 
fluid. The branches of the hepatie vein are dilated. Pancreas: Normal. Adrenals: 
The left is atrophied, the right has a narrow cortex with a small lipoid deposit. 
Kidneys: Right, weighs 260 grams, contains excess fluid, and is dark red in color. 
There are a few small hemorrhages in the pelvis. Otherwise normal. Bladder: 
Moderately hypertrophied and dilated. The mucosa is dull red and bears several 
minute cysts in the trigonum. Prostate: Moderately enlarged and contains three 
firm discrete nodules, each about 5 mm. in diameter, near the urethra. The medium 
lobe is prominent. Testes: Normal. Stomach: Normal, aside from several small 
submucosal hemorrhages. Intestines: Normal. Thymus: Weighs 40 grams. The 
lobular structure is preserved, but the outer portion of each lobule appears like a 
cortex of fat around the pinkish medulla. 

Microscopie Examination—Heart: A. Left Ventricle. In the myocardium and 
but a short distance beneath the endocardium lies a pateh of edematous connective 
tissue infiltrated with many cells. The prominent cell is the polymorphonuclear leu- 
cocyte, although there are many eosinophiles and mononuclear phagocytes and oe- 
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casional lymphocytes and plasma cells scattered among them. In places there are 
also endothelioid nuclei. The muscle cells in the region are pressed apart. A few 
fibers are necrotic, but several normal ones traverse the center of the largest in- 
filtrated area. Several small arterioles in the area have thickened walls without a 
corresponding increase in number of nuclei. This infiltrated area extends to the 
endocardium in one of the crevices between columnae carneae. The endocardium of 
the erevice is thickened and occupied by a dense mass of cells of the same types, 
except for the absence of eosinophiles, to the extent of ten or more cells deep, 
Throughout the remainder of the section there is a mild increase of cells in the 
interstitial tissue between muscle fibers, usually consisting of lymphocytes. There 
are scattered polymorphonuclears in one somewhat more densely infiltrated area, 
The muscle fibers vary in size, the fibrillae are conspicuous, and the lipochrome con- 
tent small. The nuclei are normal. The epicardium and superficial fat are normal, 
No organisms are seen in the gram-stain. 

B. Left Ventricle. At the deepest point of the inter-columnar crevices there are 
endocardial changes which are milder than those in heart A but similar to them. 


Fig. 3.—Endocardium of the left ventricle. The base of an intercolumnar crypt 
found in the same section as Fig. 1 and in an adjacent field. The endocardium is 
densely infiltrated with lymphocytes, mononuclear phagocytes and polymorphonuclear 
leucocytes. 


In one case the cellular infiltration extends up into the muscle for a distance of 
0.6 mm. In the diffuse cellular infiltration and the normal muscle fibers this section 
resembles A. 

C. Left Ventricle. There is one area of interstitial infiltration of the same types 
of cells found in A. There is some interstitial edema. 

D. Septum. There is one small cluster of similar cells. The endocardium is 
slightly thickened but without any increase in the number of nuclei. 

E. Right Auricle. Normal. 

F. Sino-auricular Node. Normal. 

G. Right Ventricle. Normal. 

H. Left Auricle. Normal. 

I. Mitral Valve. The marginal thickening of the valve consists of homogeneous 
material with occasional scattered round nuclei. The deeper portion of the section, 
corresponding to the middle of the valve, has many small blood vessels with seat- 
tered round cells about them. There are occasional endothelioid cells near them. 

Other Organs.—The aorta shows early arteriosclerosis and engorgement of the 


adventitial vessels, with one small hemorrhage in the adventitia. The spleen is 
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eongested, the Malpighian corpuscles are numerous and small with small hyalinized 
arterioles. The liver is congested and contains a moderate amount of fat. The 
adrenals are congested and have a moderate lipoid deposit. The pancreas is con- 
gested and contains several small hemorrhages. The kidneys show congestion. The 
mucosa of the bladder contains many minute cysts in the epithelium of the trigone. 
There are a few polymorphonuclear leucocytes in the prostatic tubules. Sections 
from the esophagus, stomach, intestines, and a bronchial lymph node show engorge- 
ment of the capillaries and venules. The medulla of the thymus contains a few 
lymphocytes and Hassall’s corpuscles. The cortex is replaced by fat. 

Anatomical Diagnosis——Acute myocarditis. Acute endocarditis and valvulitis. 
Acute passive congestion of the lungs, liver, spleen, kidneys, adrenals, intestines, 
and lymph glands. Acute prostatitis, adenomata of the prostate. Moderate arterio- 
sclerosis of the aorta. Persistent thymus gland. Fatty liver. Atrophy of the left 
adrenal. Cystitis cystica. Fibrous pleural adhesions. 


DISCUSSION 


In reviewing the clinical history in the light of the post-mortem 
results one finds little that could give one a clue as to the correct diag- 
nosis. The cardiae pain which the patient had had for two weeks 
prior to his death was typical of that usually associated with disease 
of the coronary arteries. The sudden recurrence of this pain with 
great severity, its failure to respond to nitroglycerine, and the accom- 
panying collapse with weakness, sweating, cyanosis, and sudden death, 
would lead one to expect that at autopsy one would find sclerosis of 
the coronary arteries with an occlusion of one of the larger vessels. 
The only discordant points are that the patient was below the age 
group in which coronary occlusion is common and that during the 
terminal attack of pain there was no fall in blood pressure. 

Our failure to find anything in the history or physical findings that 
would have led one before the autopsy to make a correct diagnosis 
made it seem desirable to review the literature in an attempt to cor- 
relate the clinical pictures of the reported cases with the autopsy 
findings. This was not an easy task, as many of the histories are in- 
completely given, and in some eases the patients were moribund when 
first seen, and consequently no histories were obtained. 

Table I shows the age incidence in the cases in which the ages were 
given: 

TABLE I 


"AGE NUMBER OF CASES AGE NUMBER OF CASES 
41-50 5 

11-20 2 51-60 9 

21-30 13 61-70 ] 

31-40 4 71-80 1 


It is interesting that while the disease may oceur at any age, 40 per 
cent of the patients were in the third decade and 70 per cent were 
between twenty-one and fifty years of age. The sex was given in 32 
eases. Of these 22 were males and 10 females, a ratio of over 2 : 1. 
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We were especially interested in the occurrence of pain and of 
sudden death. In no case was there a history of the type of pain usu- 
ally described as anginal. Pain did occur in ten of the cases in which 
an attempt was made to give a clinical history. In seven of these it 
was described as precordial pain or oppression. One had epigastric 
pain and two had generalized cramp-like abdominal pains. In no ease 
was pain the most striking symptom. 

Sudden death without previous cardiac symptoms occurred in three 
eases. In none of these apparently was death preceded by a typical 
anginal attack. Gierke’s* patient, who had apparently previously 
been perfectly well, suddenly died ‘‘while beating the carpet.’’ One 
of Saltykow’s® patients died suddenly while he was under treatment 
for a burn which was healing. One of Zuppinger’s'’ patients was be- 
ing treated for an infection of the groin and suddenly was seized with 
‘‘eramps’’ and died. Freund® describes a patient who, after having 
polyarthritis for four months, suddenly went into coma and died. Two 
of the patients (Lemke’s'’ and Schminke’s'*) were in acute heart fail- 
ure at the time of the first examination, and no previous story was 
obtained. They died almost immediately. One patient described by 
Fiebach’™*® entered the hospital in acute heart failure and died the 
next day. 

In the other 24 cases in which histories were given, the story was 
one of progressive myocardial failure. In those in whieh the down-hill 
progress was rapid, dyspnea and weakness were the outstanding symp- 
toms, cyanosis and tachyeardia the most frequently found signs. In 
those who ran a longer course, the story was usually one of dyspnea, 
weakness, and palpitation, with the gradual development of cyanosis, 
anasarea, and ascites, death usually being preceded by severe conges- 
tive failure. Table II shows the approximate durations of these eases. 


TABLE II 


DURATION NUMBER OF CASES DURATION NUMBER OF CASES 
1 week or less 7 3 months 3 
‘*A few days’’ 2 4 months 1 
1 to 2 weeks 4 8 months i 
2 to 3 weeks 1 9 months 1 
5 to 6 weeks 1 1 year 1 
2 to 3 months 1 21 months 1 


In none of the eases did examination of the heart during life give 
any clue as to the type of lesion present. In practically all, the heart 
was enlarged. The sounds were usually described as being of poor 
quality. None had murmurs suggesting endocardial lesions. In most 
of them the pulse was weak and rapid. Of the 23 eases in which the 
temperature was mentioned 17 had fever and 7 had normal or subnor- 
mal temperature. 
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The etiology of the disease has not been determined. Histories sug- 
gestive of rheumatic fever were obtained in only three cases. One of 
the patients reported by Scott and Saphir® had had rheumatism twenty 
years before and a mild cardiac break ten years before. Stolz’s™ 
patient had had polyarthritis one year before. In only one ease, 
Fiebach’s,’* was there a history of previous syphilitie infection. 

However, in reviewing the reported cases one is impressed by the 
number in which symptoms of decompensation started suddenly dur- 
ing or shortly after an acute infection. Kaufmann, in discussing 
this point, suggests that the myocardial lesions may be the result of 
the toxie action of bacterial products. In support of this hypothesis 
he mentions two eases of his own, of which one had an infected burn 
and the other an infection of the operative wound following the re- 
moval of tuberculous cervical lymph nodes. One of Saltykow’s’ pa- 
tients had a healing burn; the other had had an incision for drainage 
of an abscess of the jaw ten days before the onset of symptoms of 
heart failure. One of Sellentin’s'’® patients had had a earbuncle of 
the neck opened four weeks previously. Wolf’s® patient had a trau- 
matic abrasion of the arm. Zuppinger’® reports a case in which an 
infection of the foot was incised thirteen days before the onset of 
eardiae symptoms. His other patient had a skin infection of the left 
groin. One of Fiedler’s' patients had been troubled for some time 
with leg ulcers, and another had previously had a hemorrhagic skin 
eruption. In most of these cases death came suddenly or after a very 
short and rapidly progressive illness. ‘‘Grippe’’ preceded the onset 
of cardiac symptoms in Hafner’s'’ ease and in one of the cases re- 
ported by Scott and Saphir. Fiebach’* reports a patient whose ill- 
ness started with a cold and high fever. Bilateral otitis media 
(Pfeiffer bacillus) developed, soon to be followed by symptoms of de- 
compensation. Death occurred eight days after the onset. Pal’s'® pa- 
tient had had aeute gonorrheal urethritis two months before the onset. 

While there is no proof that these infections were the causative 
factors in the production of the myocarditis, one cannot avoid being 
impressed by the large number of cases in which they preceded very 
closely the onset of myocardial failure. 

A fairly full pathological study has been reported in thirty of the 
cases in the literature. These cases are those of Freund,*® Wolf,’ Fied- 
ler’ four eases), Josserand and Gallavardin’® (three eases), Zup- 
pinger’® (two eases), Sellentin’® (two eases), Saltykow® (two cases), 
Cohn,?° Fiebach™ (two eases), Gierke,® Shilling?’ (two eases), 
Schminke,!? Hafner," Stoltz,'* Lemke™ (first case), Mordre,?* Scott and 
Saphir® (two eases), and our own ease. 

The one constant pathological finding is the presence of changes in 
the myocardium, and these changes are consistently the same only in 
the mieroseopie sections. In every ease there are also gross changes in 
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the heart. In the majority of cases the heart is hypertrophied to a 
moderate degree, although in the two cases reported by Scott and 
Saphir,® and in Wolf’s Case 5 the heart weighed over 600 grams. In 
three of the five cases without hypertrophy death occurred within a 
few days after onset, and in the other two the interval is not stated. 
On the other hand, in thirteen of the patients who died less than two 
weeks after the first onset of symptoms, and in several of the cases of 
sudden death, there was definite hypertrophy, indicating a process of 
much longer duration than the symptoms. The hypertrophy is always 
of the left ventricle and sometimes also of the right. There is dilata- 
tion of the ventricles in most of the cases. Usually the left ventricle 
is dilated, and in many eases both are affected equally. 

The most prominent lesion is always in the myocardium. When the 
consistency of the muscle is mentioned, it is usually said to be ex- 
tremely flabby (nine cases), as in the present case, although in other 
instances (five cases) it is firm. An attempt to correlate this point 
with the duration of the disease shows that the flabby myocardium is 
more often associated with a brief course and the firm one with a more 
prolonged illness, but that there are exceptions in both case groups. 
In twenty-three of the thirty cases the myocardium is described as 
mottled with grevish-vellow streaks and flecks which show through the 
endocardium but appear most clearly on the cut surface of the muscle. 
The left ventricle and sometimes the right are involved, although the 
auricles sometimes have the same appearance. The muscle between 
these pale spots is usually very dark red. This description is so con- 
sistently met with that it is surprising to find five cases, including 
the one here reported, in which there was no gross abnormality in the 
eolor of the heart muscle. In four cases it is a homogeneous dark red, 
and in the fifth it is described as greyish-red. The presence of mural 
thrombi in ten eases is also not surprising. The thrombi are most often 
in the apex of the left ventricle; in two eases they are in the apex of 
the right ventricle; in one ease, in both ventricles, and in two eases in 
the left auricle. In eight cases the expected widespread infarction of 
the viscera is found. The presence of thrombi can be correlated with 
the duration of the disease. Mural thrombi were present in eight of 
the ten cases with symptoms extending over one month or more. 
Mural thrombi were also present in Shilling’s case*! of fourteen days’ 
duration and in Fiebach’s case’ of one day’s duration. The case here 
presented shows acute endocarditis involving the crevices between 
the columnae carneae (Fig. 3), and it is easy to conceive of thrombus 
formation on such a surface. 


In four of the cases there was nodular thickening of the mitral 


valve, and in one there was thrombosis of the anterior descending 
branch of the left coronary artery, with beginning infarction of the 
area supplied by it. There were no other complicating heart lesions. 
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The microscopic picture of the myocardium is singularly uniform. 
There is an infiltration of many cells with lymphocytes and mononuclear 
phagocytes as the most numerous e¢ell types, and with eosinophiles, 
polymorphonuclear leucocytes and fibroblasts in lesser numbers. These 
cells are found in clumps or scattered among the muscle fibers singly, 
or they lie in the perivascular connective tissue. Many minor changes 
in the muscle fibers have been reported, but these appear to be see- 
ondary in importance. There are a few necrotic fibers in and around 
the foci of invading cells, and sometimes multinucleated fragments of 
muscle cells. In several cases of longer standing (Josserand and Gal- 
lavardin™), there is much sear tissue. In every case three points are 
noted: (1) the lymphoeytes and the mononuclear phagocytes are the 
prominent cells; (2) the infiltration is primarily in the interstitial 
tissue; (3) neither cultures nor specially stained slides have ever re- 
vealed any bacteria or spirochetes, with the single exception of Rind- 
fleisch’s ease* which we have ruled out of our discussion. 

The other organs show acute passive congestion in 19 cases. Occa- 
sionaliy only the lungs show it. There are also many infarcts in the 
eases having mural thrombi. In several cases foci of infection were 
revealed, in addition to the cases where infection could be noted elini- 
eally. They are: The ease of Josserand and Gallavardin'® in which 
there was tuberculosis of the axillary lymph nodes; Freund’s ease,* in 
which'a macerated Twnia solium was recovered from the intestine and 
cysticerci were found on the cerebral cortex; Fiebach’s first ease’ in 
which there were chroni¢ nephritis and cholelithiasis: his second case 
in which there were abscesses in the right ear and an aortic lesion 
in which the tonsils exuded 


which was probably luetic ; Gierke’s case, 
pus and the pelvis contained a chronie infection; and Saltykow’s ease, 
in which were found easeous pulmonary tuberculosis and parenchyma- 
tous degeneration of the kidneys. In general, there were no frequently 
repeated lesions other than these in the heart, and the congestion and 
infarction subsequent to them; but there were pyogenic infections 
sometime in the course of eleven out of the thirty-two cases reported ; 
something resembling grippe associated with the onset in three, and 
specifie infections such as tuberculosis or gonorrhea in five. 
SUMMARY 

A ease is reported in which the clinical picture simulated that seen 
in coronary occlusion, but the pathological findings were those of acute 
interstitial myocarditis. In a brief review of the literature the follow- 
ing points stand out: 

1. The diagnosis is necessarily a pathological one, since there is no 
uniform clinical picture. 

2. While sudden death sometimes oceurs, in the majority of cases 
death is preceded by symptoms of progressive myocardial failure of 
variable duration. 
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3. Although there is no known etiology, the frequent association 


with infections, especially pyogenic infections of the skin, is suggestive, 


4. Analysis of the pathological findings in thirty cases reveals the fact 


that the microscopic picture is the one constant finding. 


5. In the majority of the cases there are also cardiac hypertrophy 


and dilatation, a greyish-yellow mottling of the myocardium of the 
left or both ventricles, and acute congestion of the viscera. 


6. In most of the cases of more than one month’s duration there are 


mural thrombi in the left ventricle. 


REFERENCES 


. Fiedler, A.: Ueber akute interstitielle Myokarditis, Festschrift z. Feier 4. 


fiinfzigjihrigen Bestehens d. Stadtkrankenhauses zu Dresden-Friedrichstadt, 
1899, Dresden. 


2. Steffen, A.: Zur akuten Myokarditis, Jahrb. f. Kinderheilk., 27: 223, 1888. 


. Freund, G.: Zur Kenntniss der akuten, diffusen Myokarditis, Berl. klin. 


Wehnsehr., 35: 1077, 1106, 1898. 


. Rindfleisch, W.: Ein Fall von diffuser akuter Myokarditis, Inaugural-Disserta- 


tion, Miinchen, 1896. 


. Wolf, Franz: Ein Fall von Myokarditis acuta bei gleichzeitig bestehender 


-Hypertrophie und Dilatation des Herzens, Inaugural-Dissertation, Miinchen, 
1896. 


. Seott, R. W., and Saphir, O.: Acute Isolated Myocarditis, AM. HEART J., 5: 


129, 1929. 


. Baumgartner, H.: Ueber spezifische diffuse produktive Myokarditis, Frankfurt. 


Ztschr. f. Path., 18: 91, 1916. 


. v. Gierke, E.: Ueber granulierend-productive Myokarditis mit Regeneration 


von Herzmuskelfasern, Beitr. z. path. Anat. u. z. allg. Path., 69: 72, 1921. 


. Saltykow, S.: Ueber diffuse Myokarditis, Virchows Arch. f. path. Anat., 182: 


1, 1905. 


. Zuppinger: Ueber Herztod bei anscheinend bedeutungslosen oberflachlichen 


Geschwiirs-processen, Wien. klin. Wehnschr., 14: 799, 1901. 


. Lemke, R.: Zur Frage der primiéren akutcen und parenchymatésen Myokarditis, 


Virchows Arch. f. path. Anat., 248: 345, 1924. 


. Schminke, M.: Izolierte, akute, diffuse, interstitielle Myokarditis, Deutsche med. 


Wehnschr., 47: 1047, 1921. 


. Fiebach, R.: Ueber isolierte diffuse akute interstitelle Myokarditis, Virchows 


Arch. f. path. Anat., 233: 57, 1921. 


. Stolz, E.: Ueber die Aetiologie und die Folgen der isolierten diffusen inter- 


stitielle Myokarditis, Zentralbl. f. Herzu. Gefiisskr., 15: 183, 1923. 


5. Kaufmann, E.: Lehrbuch der speziellen path. Anat., Berlin-Leipzig, 1922. 
. Sellentin, L.: Akute isolierte interstitielle Myokarditis, Ztschr. f. klin. Med., 


54: 298, 1904. 


. Hafner, A.: Ueber akute, diffuse, interstitielle Myokarditis, Deutsches Arch. 


f. klin. Med., 138: 236, 1922. 


. Pal, J.: Akute, isolierte, interstitielle Herzmuskelentzundung, Wien. med. 


Wehnschr., 66: 979, 1916. 


. Josserand, E., and Gallavardin, L.: De L’Asystolie Progressive des Jeunes 
Sujets par Myocardite Subaigue Primitive, Arch. Gen. d. Méd. 78: 513, 
684, 1901. 

. Cohn, L.: Ueber diffuse subakute Myocarditis, Inaugural-Dissertation, Heidel- 
berg, 1915. 

. Schilling: Zwei Falle von akuter, idiopathischer Myokarditis mit Zahlreichen 


Riesenzellen, Verhandl. d. deutsch. path. Gesellsch., 18: 227, 1921. 

. Mordre, S.: Acute Interstitial Myocarditis, Norsk Mag. f. Laegevidensk., 85: 
722, 1924. 

. Forster, F.: Ueber Myekarditis und Gefisserkrankungen im Kindesalter, 
insbesondere nach akuten [nfectionskrankheiten, Deutsches Arch. f. klin. Med., 
85: 35, 1905. 


2 
| 
| 
| 
1 
17 
19 
20 
2] 
29 
23 


CALCAREOUS AORTIC VALVULAR DISEASE* 


Harry M. MAreouts, M.D., Freperick O. ZreELLESSEN, M.D., AND 
ARLIE R. BARNEs, M.D. 
RocHESTER, MINN. 


HE etiology of a markedly calcareous, frequently stenotie valvular 
lesion confined almost entirely to the leaflets of the aortic valve is 
puzzling to the pathologist. Occasionally this lesion is so striking, in 
contrast with total lack of any other signs of disease of the eardio- 
vascular system, that the etiological factor seems hopelessly concealed. 
From the clinical standpoint, too, this condition sometimes presents 
incongruities. There may be marked incompetence of the valve, con- 
siderable stenosis, and evidence of valvular disease of long duration, 
but absence of symptoms of cardiac disease. Not infrequently the 
lesion found at post-mortem examination has been entirely unsus- 
pected. The lack of clinical awareness of the existence of this condi- 
tion can be accounted for, in large measure, by the scanty attention 
that the subject has received in the medical literature of recent years. 
A study of the clinical course of this disease and of its pathogenesis, 
and an attempt to elucidate its etiology seemed indicated. Therefore 
thorough elinical and pathological investigations of the condition were 
undertaken. 

In view of the fact that the lesion of the aortie valve in such eases 
is probably one of long standing, it appeared that evidence of its 
pathogenesis may have been hidden by the extensive calcification which 
occurs. Henee, it seemed necesary to construct a conception of the 
probable pathological process by thorough analysis of the clinical data 
as well as by pathological studies. This was attempted by means of a 
review of the clinical and pathological records and by gross and histo- 
pathological studies of the heart, including histological studies of the 
myocardium, of the aortic valves and occasionally of the mitral 
valves, and of the arch of the aorta. 


REVIEW OF LITERATURE 


From a view of the clinical data and the pathological specimens of 
twenty-eight cases of ‘‘pure aortie disease,’’ Cabot? concluded that 
these cases of solitary aortic stenosis are related etiologically to rheu- 
matic endocarditis. This conclusion was arrived at despite certain 
important facets which the author admitted militated against this hy- 
pothesis. Cabot pointed out that in his series of twenty-eight cases of 
pure aortic disease, only three occurred in females and twenty-five in 

*From The Mayo Clinic. 
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males. The age incidence of these lesions was also strikingly different 
from that encountered in apparently proved cases of rheumatic eardi- 
tis, for only six patients of this series were less than forty years old 
and half the patients were more than fifty years old when they were 
first seen. ‘‘Such an incidence as regards age and sex,’’ stated Cabot. 
‘‘contrasting strongly as it does with that of the recognized rheumatic 
cases, cannot help making us suspect at once that these cases belong 
to a separate group, and are very possibly of a different etiology.’ 
Yet in this series of cases a history of rheumatic fever, chorea, or ton- 
sillitis was about as frequent as in the group of cases designated 
rheumatie. 

Cabot could not find evidence of syphilis as a cause of the lesion. 
Neither could he find unequivocal evidence for an arteriosclerotie basis 
of the affection. Ile was impressed by the similarity of the pathologi- 
eal pictures in the valves in the cases of pure aortic stenosis and in 
those of juvenile rheumatic endocarditis and laid great stress on the 
occurrence of acute aortic endocarditis in several cases of pure aortic 
disease, assuming that the acute process is a recrudescence or relapse 
on the basis of a healed process of like type. What appeared to mili- 
tate most strongly against the general hypothesis of arteriosclerosis 
for the whole group is the absence of arteriosclerosis in other parts of 
the circulatory system in twelve cases of the series. 

In a study of the various types of valvular diseases of the heart, 
Clawson, Bell and Hartzell found fifteen hearts in which there was 
marked thickening and stiffening of the leaflets due to large caleare- 
ous nodules within them. The position of these nodules in no way 
corresponded to that of the vegetations of active endocarditis, al- 
though varying degrees of calcification were found to oceur in valves 
which gave evidence of subacute bacterial endocarditis. The average 
age of the patients with aortic nodules was fifty-four and a half years. 
These investigators could not find satisfactory evidence in favor of 
inflammatory origin of these calcareous lesions in the fifteen hearts in 
which there was evidence of predominant calcareous aortic valvular 
disease. They asserted the belief that the calcified nodular type of old 
valvular defect may originate entirely independent of an inflammatory 
process, and concluded that the etiology of this type is unknown. 

Monekeberg*® concluded that calcification of the aortic valves is not 
the result of an inflammatory process, but rather the result of a degen- 
erative process with secondary deposition of calcium. 

Commenting on the possible mechanism of development of nonbac- 


terial, chronie ecardiovalvular disease, Thalhimer'® 


wrote: ‘Some gen- 
eral toxic or some distant infectious process might result in a primary 
trauma to a heart valve. .... Thickening of the valve follows, and 


these thickened valves have been found to be free from bacteria. 


Thus, the process of valve thickening can be regarded as nonbacterial 
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ijn origin. .... This may eventually produce a marked stenosis with a 
shelf-like formation at the line of valve closure.’’ He then added: 
‘‘Kibrosed, thickened and stenosed valves, found in general arterio- 
sclerosis can be explained similarly. The unusual amount of caleare- 
ous deposit in these cases is undoubtedly part of the process of arterio- 
sclerosis, probably initiating the valvular lesion and undoubtedly 
contributing markedly to its progression. ’’ 


MATERIAL FOR STUDY 


Altogether forty-two cases of calcareous endocarditis of the aortic 
valve were available for study. This represents a consecutive series of 
cases as they came to necropsy between the years 1922 and 1930, ex- 
cept for several cases in which the hearts were not available for study. 
These cases were selected on the basis of the existence, pathologically, 
of calcareous infiltration of the leaflets of the aortic valve, in the ab- 
sence of significant degrees of involvement of other valves. Not infre- 
quently, however, very small atheromatous plaques occurred within 
some of the leaflets of the mitral valve, or slight thickening of the leaf- 
lets of the mitral valve was observed. However, such pathological 
changes as occurred in the leaflets of the mitral valve may be disre- 
garded in our present consideration, since such changes, in general, 
occurred not more frequently nor to any greater degree than may be 
observed in apparently normal hearts of persons of the ages corre- 
sponding to those of the patients in our series. 


ANALYSIS OF CLINICAL DATA 


It is significant that a history of ‘‘rheumatism’’ was elicited in only 
three cases, and in one other case recurrent attacks of chronie arthri- 
tis and myositis had occurred for a period of ten years. Tonsillitis 
occurred in five cases, influenza in thirteen cases, and scarlet fever in 
eight cases. In one ease, in which there was a history of syphilitic 
infection eighteen years previously, there was no clinical evidence of 
this infection, and the Wassermann reaction of the blood was negative. 
In another case, the Wassermann reaction of the blood was strongly 
positive, but neither a history of the primary syphilitic lesion, nor 
signs of syphilis, could be elicited. In two other cases there was a 
history suggestive of syphilitic infection, of which definite confirma- 
tory evidence was lacking. 

Distribution by Sex and Age.—lIn the forty-two cases there were 
eight females and thirty-four males. With the exception of one pa- 
tient, who was twenty-five years old, the ages of the patients when 
first seen at the elinie varied from thirty to eighty-seven years. As 
ean be seen in Table I, only three patients were less than forty years 
old, and thirty-five patients were more than fifty years old when they 
presented themselves for the first examination. Seven patients were 
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examined at the elinic on more than one oceasion, at intervals varying 
from four to eighteen years. Although the presenting complaint at 
the first examination in six of these eases was not referable to the 
heart, a record of the occurrence of persistent cardiac murmurs at the 
first examination in each instance, and subsequent finding of the 
ralvular lesion indicate the probable existence of the cardiac lesion at 
the time of the first examination. One of these patients came pri- 
marily on account of indefinite precordial distress. This patient lived 
for eleven years thereafter and died of cardiae decompensation and 
paroxysmal tachyeardia. One other patient, who was first seen at the 


TABLE I 


AGE AND SEX INCIDENCE 


AGE, YEARS MALE FEMALE 

25 
30 to 39 2 

40 to 49 3 1 

50 to 59 6 3 

60 to 69 11 3 

70 to 79 8 

80 to 89 4 

Total 


age of thirty years, on account of chronie arthritis, died suddenly ten 
years later, in an attack of cardiac decompensation. In the remaining 
five cases of this group death was primarily ascribed to conditions 
other than cardiac, and during life there were few symptoms attribut- 
able to the cardiae defect. 


SYMPTOMS AND SIGNS 


The most striking feature with regard to symptoms in this group of 
eases is lack of any characteristic complaints. Often symptoms refer- 
able to the cardiovascular system are not present. As may be seen in 
Table II, only six patients presented themselves for examination pri- 
marily on account of symptoms which were attributed directly to the 
heart. Two other patients complained of symptoms typical of angina 
pectoris, associated in one instance with frank hyperthyroidism and in 
the other with pernicious anemia. Haines and Kepler* have pointed 
out the part played by hyperthyroidism in precipitating the syndrome 
of angina pectoris, and Willius and Giffin’ have observed a similar 
effect of pernicious anemia in certain cases. Both of these patients, 


however, were found to have considerable sclerosis of the coronary 
arteries, making it more likely that the anginal pain was due directly 
to this cause. In one instance, in which disease in the aortie valve was 
found at necrospy, the patient had not been under observation of phy- 
sicians at the clinic and a detailed history was not available. When 
cardiac symptoms were noted by the patient, in general they ranged 
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from a complaint of slight dyspnea on exertion indicative of myocar- 
dial insufficiency, to symptoms resulting from a severe grade of cardiac 
decompensation. 

As might be expected, dyspnea was the most common of the cardio- 
vascular symptoms and was noted in twenty-one eases. Eight patients 
complained of palpitation; this symptom could be attributed to an 
associated condition, such as hyperthyroidism in several instances. 


TABLE II 


PRIMARY CONDITIONS FOR WHICH PATIENTS PRESENTED THEMSELVES FOR 
EXAMINATION 


CONDITION CASES 
Myoeardial decompensation 4 


Myocardial decompensation and coronary sclerosis 
Hypertrophy of prostate gland 
Hyperthyroidism 

Carcinoma of rectum 

Carcinoma of bladder 

Careinoma of prostate gland 
Carcinoma of esophagus 

Carcinoma of thyroid gland 

Carcinoma of breast 

Exophthalmie goiter and angina pectoris 
Empyema of gall bladder 

Pernicious anemia and angina pectoris 
Intestinal obstruction 

Erysipelas 

Tumor of brain 

Cerebral arteriosclerosis 

Cholecystitis with stones 

Myeloma of sternum 

Vesical calculus 

Pneumonia 

Epigastrie hernia 

No history 


w 


Otherwise, patients who presented evidence of myocardial insufficiency 
had palpitation. Eight patients complained of weakness, but the ma- 
jority of these had some concomitant condition which seemed to aec- 
count for the complaint. Others had it in the presence of cardiac 
failure. Seven patients complained of slight cough, and two had had 
vertigo. 

Four of the forty-two patients had precordial pain. Two of these 
had pain typical of angina pectoris; it was precipitated by exertion 
and radiated to the left arm. Two other patients complained of sub- 
sternal oppression or indefinite precordial pain on exertion. 

On general examination the patients usually were found to be fairly 
well nourished. There was not any particular tendency to obesity. 
When there was evidence of considerable loss of weight, this could be 
ascribed to some condition other than the cardiae defect. 

Pallor was observed in three eases. In at least two of these it was 
not related to the cardiae condition. Cyanosis, which was observed 
in four eases, always was associated with a marked degree of cardiac 
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decompensation. Varying degrees of passive congestion were ob- 
served in thirteen cases. Usually this was manifest by only slight 
pitting edema of the ankles or by the presence of numerous moist rales 
at the bases of the lungs. Rarely massive edema occurred, and that 
always in association with other signs of marked decompensation. 

Varying degrees of cardiae enlargement were noted clinically in 
twenty of the forty-two cases. In one case, the measurements of the 
area of cardiae dullness were within normal limits. Records of the size 
of the heart in the remaining cases were not available. The pulse rate 
‘anged from 64 to 190 beats a minute. The highest pulse rate occurred 
in a ease of paroxysmal tachyeardia. Usually the pulse rate was 
within normal limits. When tachyeardia existed, it usually was in a 
case in which some associated condition was present, such as hyper- 
thyroidism, or some infectious process outside of the cardiovascular 
system. In several cases the tachycardia was associated with eardiae 
decompensation. 

Auricular fibrillation oceurred in seven cases. In three of these, 
frank hyperthyroidism existed. Premature contractions were ob- 
served in three eases. In the remainder, the pulse was of normal 
rhythm. 

In twelve of the cases the systolic blood pressure recorded at the 
first examination ranged above 160 mm. of mereury. The highest read- 
ings recorded in two cases were 220 systolic and 70 diastolic, and 210 
systolic and 98 diastolic. The presence of a Corrigan pulse was not 
noted in either of these two cases. Some of the cases in which rela- 
tively low readings of blood pressure were found presented evidence 
of myocardial insufficiency. In several cases the blood pressure, sev- 
eral months or several years prior to the last examination, revealed 
evidence of moderate hypertension, whereas at the time of the last 
examination the readings of blood pressure were distinetly lower. 
There was no clinical.or pathological evidence of myocardial infaretion 
in any of these cases, and the decline of the blood pressure was not 
necessarily associated with evidence of significant degrees of myocar- 
dial insufficiency. 

In twenty-two of the forty-two eases there was clinical evidence of 
sclerosis of the palpable peripheral arteries. In the other cases, spe- 
cific mention of the condition of the arteries was not made. Of the 
twenty-two cases of peripheral arteriosclerosis, the degree of sclerosis 
was graded slight in ten eases, moderate in five cases, and marked in 
two eases. The degree of sclerosis in the other five eases was not 


recorded. 

It is remarkable how variable were the physical manifestations in 
the heart and how markedly the physical signs in these eases differed 
from those regarded as diagnostic of aortie stenosis or insufficiency. 
The cardiac murmurs varied both in situation and in character. In 
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nine cases, the murmur was heard over the entire precordium and was 
usually systolic, and loud or squeaking in character. In one of these 
eases both a presystolie and a systolic murmur were heard over the 
entire precordium. In six cases a loud or rough systolie apical mur- 
mur only was heard. This murmur was usually transmitted to the 
axilla only, or to the axilla and over the precordium. In seven other 
eases, systolic murmurs were heard over both the aortic and mitral 
areas. In two of these cases the murmurs were described as being 
musical; in one case the murmurs were soft and blowing. In three 
cases a roughened systolic murmur, varying greatly in intensity, was 
heard with maximal intensity over the aortic area and was transmit- 
ted upward to the vessels of the neck. The presence of a thrill was 
not recorded in any of these three eases. In one ease a loud, diastolic 
murmur, heard best over the aortic area and transmitted down the 
sternum, was associated with a soft, blowing systolic, apical murmur. 
In another case, a rough systolic and a faint diastolic murmur were 
heard over the aortic area, associated with a systolic apical murmur. 
In still another case, to-and-fro aortie and apical murmurs were heard. 
Murmurs occurring in two other cases were insufficiently deseribed. 
In twelve cases there was no record of a murmur having been heard. 

In two eases in which the occurrence of a thrill was mentioned, it 
was felt over the region of the apex. 

The second aortic sound was recorded as being absent in one ease, 
and paradoxically, accentuation of the aortic second sound was heard 
in three eases. In one of these there was stenosis of the aortie valve 
due to a marked degree of calcification of the leaflets. In the two 
other cases, the degree of calcification was relatively slight. 

Electroeardiographie records were available in seventeen cases. In 
general, significant abnormalities in the electrocardiogram were com- 
paratively uncommon. Inversion of the T-wave in Lead I alone oe- 
curred in three eases; in Leads I and II in one ease; in Leads I] and 
III in one ease, and in Lead III alone in three eases. Left ventricular 
preponderance was noted in nine eases, and right ventricular prepon- 
deranece in four eases. Auricular flutter and ventricular premature 
contractions were noted in one ease. Incomplete bundle-branch block 
with prolongation of the QRS interval to 0.13 second was observed in 
one ease. Notching of the QRS complex in isolated or multiple deri- 
vations was noted in several instances. 

Roentgenograms of the thorax were available in twenty-eight cases 
and usually confirmed the clinical impressions regarding the increase 
in the size of the heart. In three cases the roentgenogram revealed 
regions of calcification in the arch of the aorta. Marked torsion of the 
arch of the aorta was reported in two eases, and dilatation of the arch 


of the aorta in two eases. 
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Records of examinations of the ocular fundi were available in fifteen 
eases. Sclerosis of the retinal arteries, of mild or moderate degree, 
was observed in four cases. In one ease the fundus revealed only mild 
retinal arteriosclerosis of the senile type. In two cases, in which there 
was evidence of tumor of the brain, the fundus revealed choked disks. 
In the remaining eight eases the fundi were essentially normal. 

Other indications of arteriosclerosis were the occasional presence of 
clinical evidence of cerebral arteriosclerosis, or roentgenologie evi- 
dence of calcification in the peripheral arteries in the legs. 

A clinical diagnosis of cardiovalvular disease was made in only 
seven cases. Among these, aortic stenosis was diagnosed in only 
two eases. This was suspected clinically as being on an arterio- 
sclerotic basis. The clinical diagnosis in these seven cases was as fol- 
lows: aortie sclerosis and mitral regurgitation(?); mitral regurgita- 
tion; chronie mitral endocarditis with stenosis (one year later in the 
same case a diagnosis was made of coronary and aortic sclerosis with 
paroxysmal tachyeardia and congestive failure) ; probably aortie re- 
gurgitation, the diagnosis being changed ten years later to rheumatic 
mitral stenosis and insufficiency; aortic stenosis; aortic stenosis and 
insufficiency and mitral insufficiency, and suspicion of mitral insuffi- 
cieney. A diagnosis of aortie sclerosis was made in two eases. In the 
other cases, the existence of valvular disease was not suspected. 

A review of the primary causes of death in these cases also brings 
out rather surprising facts. Although the pathological appearance of 
the cardiac lesion gives evidence of long duration of the process, death 
that could be aseribed primarily to the cardiac lesion was infrequent. 
Table III shows that in only ten cases was death due to cardiae decom- 
pensation, and in one of these cases the cardiac decompensation was 
associated with generalized sepsis. In five other cases death occurred 
suddenly. In three of these cases considerable sclerosis of the coro- 
nary arteries was found, without evidence of occlusion, however; in 


TABLE III 


MOpE OR PRIMARY CAUSE OF DEATH 


CAUSE OF DEATH CASES 
Myocardial decompensation 9 
Myocardial decompensation with sepsis I 
Sudden death 5 
Uremia and pyelonephritis 9 
Pneumonia 5 
Pulmonary embolism 2 
Emaciation 2 
Postoperative shock 2 
Gastric ulcer and hemorrhage 
Edema of glottis l 
Peritonitis 


Respiratory failure (cerebral tumor and frac- 

ture of cervical spine) 2 
Mesenteric thrombosis 1 
Carcinoma of pancreas 1 


- 


MARGOLIS, ET AL.: CALCAREOUS AORTIC VALVULAR DISEASE 357 


one case there was severe cardiac decompensation. The fifth case in 
which sudden death occurred was that of a woman, suffering from 
exophthalmie goiter associated with auricular fibrillation and conges- 
tive cardiac failure. At necropsy the coronary arteries were found not 
to be sclerosed, but there was stenosis of the aortic valve due to fusion 
and calcification of the right and left anterior aortic cusps. Death in 
the remaining cases of our series was due to various causes not directly 
attributable to the heart. 
ANALYSIS OF PATHOLOGICAL DATA 


Weight of the Heart—As may be noted in Table IV, the weights of 
the hearts varied markedly. In some eases the heart weighed less than 
300 gm. whereas in others it exceeded 500 gm. In one ease, the heart 
weighed 740 gm. It is difficult to determine with accuracy the factors 
that played the greatest part in causing the degree of cardiac hyper- 
trophy. Excluding such factors as the variations in body weight and 
in the age of the patients, factors which could not by themselves effect 
such wide variations in the size of heart, we have left several other 
factors which must be considered. Marked variations in the blood 
pressure, although not a striking feature when the patients were seen 
at the clinic, might have played an important part in previous years. 
Undoubtedly the presence of insufficiency, stenosis, or of both insuffi- 
ciency and stenosis of the aortic valve was responsible in most cases 
for the marked ventricular hypertrophy, but the existence of valvular 
insufficiency or stenosis was not always apparent at necropsy when it 
probably existed during life. It seems most probable that a ecombina- 
tion of various factors is the cause of the variable degree of hyper- 
trophy which oceurs in these hearts. 

Pericardium.—One ease of typical ecaleareous aortic valvular disease 
was associated with adhesive pericarditis which had entirely oblit- 
erated the pericardial sac. Evidence of pericarditis was not seen in 
the other hearts of the series. In seventeen eases the pericardial cavity 
contained an exeess of clear, straw-colored fluid whieh ranged in 


TABLE IV 
WEIGHTS OF HEARTS IN GRAMS 
200 To 299 300 To 399 400 To 499 ' 500 To 599 600 TO 699 700 To 799 

265 308 425 550 675 740 
283 328 420 500 685 
205 370 480 500 
230 365 435 543 
275 360 450 530 

384 402 504 

380 443 565 

367 410 514 

370 442 509 

313 483 595 

322 415 


300 410 


358 THE AMERICAN HEART JOURNAL 


amount from 20 to 200 ¢.c. In twenty-one eases there was no excess 
fluid, and in four cases the quantity of pericardial fluid was not 
recorded. 

Cardiac Valves.—In the mitral, tricuspid and pulmonary valves there 
were no significant pathological features. We have already referred 
to the slight atheromatous changes observed occasionally in the mitra] 
valve. 


Fig. 1.—Superior surface of aortic valve. Irregular nodular infiltration with cal- 
careous material, producing distortion of valve and stenosis (natural size) is shown. 


Fig. 2.—Cross-section of aortic valve leaflet. Marked calcareous deposition within the 
valve leaflet is shown, the calcareous nodule being covered by endothelium. 


Only the aortic valve presented the significant and solitary valvular 
defect, which was characterized in general by a variable amount of 
ealeareous deposition within the valve leaflets producing distortion 
and stiffening of the valves and, in certain instances, varying degrees 
of stenosis, insufficiency, or both. A characteristic feature of the 
process was the involvement primarily of the aortic ring, frequently 
of one of the commissures, and, in more markedly involved valves, ex- 
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tension of the pathological process onto the valve leaflets (Fig. 1). 
Rarely did the calcified deposits extend quite to the free margin of the 
valve leaflets, unless the process was extremely marked. The areas of 
ealeification appeared as whitish, or grayish-white nodules, each with 
an irregular outline and surface, although at times the surface was 
smooth. In the milder degrees of involvement, palpation of the aortic 


Fig. 3.—Fusion of the right and left anterior cusps of the aortic valve by infiltration 
with calcareous material, 


¥ 


Fig. 4.—Marked degree of calcareous infiltration in aortic valve, producing fusion of 
all cusps and marked stenosis. 


margin revealed a firm, irregular, caleareous ring with spicules of 
ealcium projecting onto the aortic surface of the attached border of 
the valve leaflets. Several small, calcified nodules might also be felt 
scattered on the aortic surface of the cusps nearer the ring than the 
free margin. These nodules appeared to be completely covered by 
endothelium, which, except for its irregular contour, contained noth- 


\ 
& 


360 THE AMERICAN HEART JOURNAL 


ing of note (Fig. 2). Frequently fusion of the edges of the cusps was 
found. In twenty of the forty-two hearts examined, this fusion in- 
volved the adjacent edges of the right and left anterior cusps (Fig. 3), 
In five of these cases, fusion of the cusps was not complete, the process 
extending from the commissure for a distance of a third or a half of 
the width of the edge of the cusp. At times this fusion was due only 
to fibrous tissue, but usually there was found deposition of a variable 
amount of calcium, which, when abundant, seemed to creep into the 
adjacent portions of the cusps and to extend beneath the endothelial 
points on the aortie surface of the cusps. The remainder of the valve 
might appear entirely normal, or a variable degree of thickening and 
stiffening might be present. In five hearts, the deposition of calcium 
occurred between the edges of the right anterior and the posterior 
cusps, producing partial or complete fusion between them. In two 
eases in which the process of calcification was extensive, all cusps were 
fused and were infiltrated with large amounts of calcium, thus form- 
ing a rigid diaphragm in which there was a small irregular opening 
through which the blood entered the aorta (Fig. 4). 

The gross appearance of the valves with the less extensive degree of 
calcification revealed the process to be confined to the subendothelial 
layers of the valve. The calcium was irregularly distributed, and the 
process must have begun nearer the aortic than the ventricular surface 
of the valve, for in earlier stages, when the masses of calcium were 
still very small, they projected onto the aortic surface of the valve 
rather than onto the ventricular aspect. The inferior surface of the 
valve was, in fact, perfectly smooth and regular, whereas the aortic 
aspect presented an irregularly nodular appearance. The endothelium 
appeared to be intact, and no vegetations or thrombi were to be found. 

In the more severe grades of involvement the nodules of caleium 
were larger and more numerous, and were spread irregularly on the 
surface of the aortic valve. When the extent of the process was 
marked, nodules of calcium might also appear on the ventricular sur- 
face of the valve. Even with fairly extensive infiltration of the cusps 
with calcium it might, however, often be seen that the process still 
remained confined to the subendothelial tissue. However, not infre- 
quently, there was ulceration of the surface endothelium over the 
most prominent nodular areas of such valves. The areas between the 
nodules might appear normal or might be somewhat thickened. 


Occasionally the infiltration with calcium extended from the aortic 
ring onto the immediately adjacent portions of the aorta. The proc- 
ess was never observed to extend far enough onto the aorta to involve 
the orifices of the coronary arteries. 

The degree of stenosis or insufficiency which resulted from this 
process in the aortic valve could not always be estimated from the 
examination of the pathological specimen. In at least twenty-two 
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hearts the stiffening of the leaflets of the valves was such as to make 
it appear that a variable degree of stenosis must have existed, and in 
at least seven hearts the extensive stiffening and calcification of the 
valves undoubtedly produced both stenosis and insufficiency. How 
often insufficiency alone existed, it was more difficult to estimate. 
When all three cusps were involved, and were transformed into a rigid 
diaphragm, the valvular opening might be extremely small, measuring 
in some cases only 4 mm. in diameter. 

In five hearts the process of calcification extended beyond the aortic 
valve into the ring of the mitral valve. When the mitral ring was in- 
volved, the process was either confined to the line of attachment of the 
aortic leaflet of the mitral valve or the degree of involvement was 
most pronounced in that part of the ring, fading off in degree in the 
remainder of the valve ring. In six other hearts the deposition of 
ealeium involved not only portions of the mitral ring, but extended 


Fig. 5.—Extension of calcareous process from posterior aortic valve leaflet onto 
mitral ring and ventricular surface of the anterior aortic leaflet of mitral valve; the 
calcareous material is seen as two finger-like processes extending from the base of the 
aortic leaflet. 


for a short distance onto the ventricular surface of the aortic leaflet of 
the mitral valve (Fig. 5). Calcification of the mitral leaflet, however, 
usually was of slight degree and did not interfere with the function of 
the valve. Even when areas of calcification did exist in the mitral 
leaflet, there was no evidence of any other defect in the mitral valve. 
The auricular surface of the mitral valve was always found to be nor- 
mal; there was no evidence of preexisting endocarditis. 

The coronary arteries in all instances, except one, revealed some 
degree of sclerosis. In fifteen cases the sclerosis in the coronary ves- 
sels was slight; in fifteen cases, moderate; in nine eases, marked, and 
in two eases, extreme. Occlusion of any of the larger branches of the 
coronary vessels was not found. 

The aorta, too, presented a variable degree of arteriosclerosis. It 
was slight in thirteen cases, moderate in twelve cases, marked in fif- 
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teen cases, and extreme in two eases. In general, the sclerosis in the 
aorta was least pronounced in its proximal portion. 

Gross examination of the myocardium revealed scattered areas of 
grayish streaking due to myocardial fibrosis in fourteen cases. The 
extent of fibrosis varied considerably and was pronounced in several 
cases. Evidence of gross myocardial infarction was not encountered, 
Accumulations of fluid in the pleural sacs were found in ten eases, 
The fluid was always clear and straw-colored, and varied in amount 
from 1000 to 3000 ¢.c. There was marked passive congestion of the 
liver in three cases, atrophy of the parenchyma in five cases, fatty 
changes in one case, and varying degrees of fibrosis in two eases. The 
kidneys presented variable degrees of atrophy in six cases, with well- 
marked sclerosis of the renal vessels in three cases, and infarets in 
only one ease. In the spleen, evidence of infarction was noted in one 
ease, and marked congestion was noted in two cases. 

Three cases were studied bacteriologically. In one case the culture 
was sterile. Hemolytic streptococci were recovered at necropsy in a 
ease in which the patient died following amputation of a breast. In 
another case in which the patient died following exploration of a 
glioma of the brain, Streptococcus viridans was recovered from the 
blood at necropsy. 

Microscopic Studies.—Sections were taken in each case from: (1) the 
interventricular septum, just below the aortic valve; (2) the left auri- 
cle, just above the mitral valve; (3) the aortie valve, including the 
valve ring; and (4) the root of the aorta. The sections were stained 
with hematoxylin and eosin, and a number of sections of the valves 
were stained for fat with Scharlach red. Although difficulty was ex- 
perienced in cutting some of the sections of valves, decalcification was 
not necessary; an old microtome knife was used, and satisfactory 
preparations were made. 

Sections of the interventricular septum and of the auricular muscle 
revealed, as the most prominent feature, hypertrophic changes in the 
muscle fibers. Occasionally increase in the amount of interstitial tis- 
sue was found, but this was never marked. Varying degrees of sclero- 
sis of the myocardial vessels were noted in most sections. In one ease 
there was marked sclerosis and calcification of one of the branches of 
the coronary artery, leading to almost complete occlusion of the lumen. 
Aschoff bodies were not found. With the exception of one ease, 
cellular infiltration indicative of an inflammatory reaction was not 
encountered. 

Sections of the root of the aorta usually revealed only pathological 
changes such as are to be found in any group of cases in which the 


ages correspond to those in our series. Thus, there occurred some 
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inerease in the connective tissue in the media, with hyalinization, and 
in some instances evidence of arteriosclerosis and deposits of caleare- 
ous material. 

In eight cases, sections of the proximal portion of the arch of the 
aorta revealed varying degrees of cellular infiltration. In four of these 
cases the degree of infiltration was extremely slight, consisting of 
small, focal collections of lymphocytes, endothelial leucocytes, and an 
occasional plasma cell. These collections of cells occurred only in the 
adventitia and usually surrounded small eapillaries or were in close 
proximity to them. The smaller blood vessels in the adventitia of 
these aortas revealed proliferation of the endothelium, which in some 
eases resulted in almost complete obliteration of the lumen. The 
larger arterioles presented thickening of the wall by fibrous tissue. 
The aorta in another case revealed several small foci of perivascular 
infiltration, and associated infiltration in the aortic valve was found. 
This cellular exudate was situated in the fibrous valve ring and was 
composed of a fairly dense collection of cells, predominantly lympho- 
cytes, an occasional plasma cell, and an occasional endothelial leuco- 
eyte. These cells were collected about the capillaries and were also 
spread diffusely throughout the tissue of the valve ring. Endothelial 
proliferation in the capillaries, within this valve ring, was a promi- 
nent feature. Within the aortic valve, near its base, there was a 
large, irregular mass of caleareous material which was, however, 
separated from the exudative cellular infiltration in the valve ring, 
by a narrow rim of partially hyalinized fibrous tissue which repre- 
sented the base of the cusp. Old, practically acellular, and somewhat 
hyalinized fibrous tissue, surrounded the entire mass of caleareous 
material, so that nowhere did it extend onto the surfaces of the valve. 
A section of the myocardium, in this case, did not present evidence of 
an inflammatory reaction. The perivascular distribution of the cellu- 
lar exudate, and the proliferative endothelial reaction within the 
capillaries, both in the valve ring and in the adventitia of the aorta 
in this case, was extremely suggestive of the pathological reaction to 
syphilitic infection. In a review of the clinical record in this ease it 
was noted that there existed a suspicion of previous syphilitic infee- 
tion, but this could not be confirmed. The patient also gave a history 
of recurrent attacks of ‘‘rheumatism.’’ From the evidence at hand 
we look on the histopathological pictures in the aorta and in the 
aortic valve ring in this case as probably due to syphilis. In the 
other cases in which small focal collections of cells occurred in the 
aorta, sections of the valves and of the myocardium did not present 
evidence of an inflammatory reaction. 

In the remaining three of the eight cases in which infiltration was 
noted in the aorta, the degree of this inflammatory reaction was pro- 
nouneed. In one of these three cases the cells were closely aggre- 
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gated in one section of the adventitia. There were, in addition, seat- 
tered through the adventitia, a smaller number of small lymphocytes 
and an oceasional endothelial leucocyte. Endothelial proliferation of 
eapillaries was not observed in this section. Sections of the aortic 


Fig. 6.—(a) Proximal portion of aorta in a case of calcareous aortic valvular dis- 
ease; perivascular round-cell infiltration in the adventitia (hematoxylin and ecsin 
185); (b) intimal proliferation in the vasa vasorum within the adventitia (van Gie- 
son’s stain X175). 


Fig. 7.—Marked intimal proliferation with thickening of the wall and narrowing cf 
the lumen of one of the arteries within the adventitia of the aorta; also calcareous in- 
filtration within the arterial wall and canalization (hematoxylin and eosin X30). 


valve and of the myocardium did not reveal evidence of inflamma- 
tory reaction; neither was there a clinical history of rheumatic fever 
or of syphilis. In another case diffuse and perivascular lymphocytic 
infiltration in the adventitia and endothelial proliferation in the 
capillaries were associated with perivascular lymphocytes in the 


MARGOLIS, ET AL.: CALCAREOUS AORTIC VALVULAR DISEASE 365 


media, which also showed scattered areas of degeneration. The micro- 
scopic appearance was extremely suggestive of syphilitic aortitis. This 
oceurred in a case in which a strongly positive Wassermann reaction 
was found without other clinical evidence of the infection. In this 
ease, too, the syphilitic nature of the aortitis hardly can be doubted. 
The myocardium revealed no evidence of an inflammatory reaction. 
The third case in which pronounced infiltration of the aorta was 
noted was that of a woman aged twenty-five years, who did not give a 
history either of syphilis or of rheumatic fever, and who died of a 
brain tumor. There was marked lymphoeytie perivascular infiltration 
in the adventitia of the aorta, and a pronounced degree of endarteritis 


Fig. 8.—Aortic valve ring in a case of calcareous aortic valvular disease; marked 
endarteritis with tendency to obliteration of the lumina of the capillaries and beginning 
hyalinization of the surrounding connective tissue (hematoxylin and eosin 125). 


of the smaller vasa vasorum, leading to complete obliteration of the 
lumina of many of them (Fig. 6). In one of the larger arteries within 
the adventitia of the aorta, at the level of the insertion of one of the 
aortic cusps, there was a most marked degree of intimal proliferation, 
which resulted in marked thickening of the wall of the artery, and en- 
eroachment on the lumen of the vessel; the lumen was reduced to a 
narrow slit only. The tissue of this thickened arterial wall had lost 
its cellular character and had assumed a hyalinized appearance. 
Within this thickened wall, on one side, there was a mass of calcareous 
material, and peripheral to it several narrow channels which appeared 
to be evidence of eanalization within the thickened intima. There was 
no evidence of inflammatory reaction about this artery (Fig. 7). See- 
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tion of the aortic valve in this case revealed also pronounced inflamma. 
tory reaction within the valve ring. Endothelial proliferation of the 
smaller vessels in the valve ring was extremely pronounced; the 
lumina of many of the capillaries were almost completely obliterated 
by endothelium (Fig. 8). In the surrounding fibrous tissue there were 
advanced degeneration of the fixed cells; diffuse, but scanty, infiltra- 
tion of lymphocytes, plasma cells, and endothelial leucocytes, and, in 
foci, proliferation of the fixed connective tissue cells. Irregularly dis- 
tributed within the valve cusp, near its base only, were many irregular 
masses of ealeareous material which lay embedded in almost acellular, 
homogeneously hyalinized connective tissue. It was rather striking 
to observe a zone of hyalinized connective tissue constituting the base 


Fig. 9.—Cross-section of aortic valve leaflet; calcareous material deposited within 
the subendothelial and hyalinized connective tissue near the aortic surface of the 
cusp; cellular infiltration is absent (hematoxylin and eosin 225). 
of the valve, separating the seat of the inflammatory reaction in the 
valve ring from the masses of calcareous infiltration in the valve cusp. 
We were impressed also by the relatively acellular appearance of the 
entire valve cusp, of which the thickened fibrous tissue throughout 
was the site of advanced hyaline degeneration. 

Sections of the aortic valves revealed deposition of caleareous mate- 
rial, varying in degree from only small, dust-like, caleareous particles, 
to massive, nodular infiltration with calcium salts. Where only small 
amounts of calcareous infiltration were found, they were characteris- 
tically in the subendothelial connective tissue, near the aortie surface 
of the valve leaflet (Fig. 9). The endothelium appeared to be intact, 
and maintained its regular outline. With more marked degrees of 
infiltration, there was invasion of the middle layer of fibrous tissue in 
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the valve leaflet and subsequently extension of the process very near 
the aortic surface of the cusp. This produced bulging on the aortic 
surface, distorting the regular outline of the surface endothelium, but 
often leaving it intact (Figs. 10 and 11). Only in those eases in which 
extremely massive calcareous infiltration qgecurred was destruction of 
the surface endothelium found; the calcareous nodules were covered 


Fig. 10.—Cross-section of aortic valve leaflet, with valve ring and aorta; the 
calcareous masses are seen in the middle of the leaflet, extending to the aortic surface; 
bulging on the aortic surface of the cusp and beginning retraction of the leaflet (hema- 
toxylin and eosin X6.5). 


Section through an area of calcareous infiltration within a leaflet of an 


Fig. 11. 
aortic valve ; calcareous deposition within the upper portion of the middle zone of old 
hyalinized connective tissue and beginning destruction of endothelial covering; cellular 
infiltration is absent (hematoxylin and eosin X23). 


by thin layers of fibrin. Surrounding the masses of caleareous mate- 
rial, was the thickened fibrous tissue of the valve, which was prac- 
tically acellular and in many eases hyalinized. Seattered within the 
fibrous tissue, and particularly in the periphery of caleareous nodules, 
there were variable amounts of lipoid material which in foci formed 
‘ather large globules. Usually there was complete absence of cellular 
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infiltration in the affected valves; evidence of inflammation was ep. 
tirely absent. However, in five of the forty-two cases, sections of the 
aortic valve revealed small collections of lymphocytes and endothelial 
leucocytes in the valve cusps, usually in the base of the valve, in the 
proximity of regions of calcareous infiltration. In one of these see- 
tions there was in the midst of the lymphocytes one giant cell. <A see- 
tion of the aortic valve in one ease revealed ulceration of the endo- 
thelium near one of the caleareous nodules, and the presence of a 
small, partially organized vegetation in which there were still numer- 
ous lymphocytes and occasional polymorphonuclear leucocytes. 

In view of the observation of striking obliterative vascular changes 
in the aortie valve rings in two of our cases, we directed further at- 
tention to the study of these rings in a number of cases with the view 


Fig. 12.—(a) Section of aortic valve ring in a case of calcareous aortic va'vu'ar 
disease; thickening of the walls of arterioles and narrowing of their lumina (van Gie- 
son’s stain X150); (b) and (c), thickening of the walls of arterioles within the aortic 
valve rings in two other cases of calcareous aortic valvular disease (van Gieson’s stain 
<100 and hematoxylin and eosin 215, respectively). 
of determining the possible relationship of endarteritis in the vessels 
of the valve ring to the pathological changes in the valve. These 
sections of the valve rings were stained by hematoxylin and eosin, by 
the van Gieson method and by the Weigert elastic tissue stain. Of 
the sixteen cases studied from this standpoint, only a small number 
showed any striking vascular changes. Not in any ease could we ob- 
serve vascular changes as pronounced as those noted in the ease which 
attracted our attention to this phenomenon, the case we have already 
described in detail. However, in four cases there was pronounced 
thickening of the walls of the smaller arterioles and proportionate nar- 
rowing of their lumina (Fig. 12). Changes in the intima were usually 
not marked, the thickening apparently resulting mainly from pro- 
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liferation in the media. Occasionally we observed endarteritis of the 
capillaries associated with arteriosclerotic changes in the arterioles. 
In one ease, the fibrous tissue of the valve ring was hyalinized and 
almost avascular, but there were present whorl-like masses of poorly 
staining, flattened cells, which did not present lumina, but neverthe- 
less suggested the appearance of completely obliterated capillaries, 
although their identification as such, with certainty, was impossible. 
In other sections the valve ring contained fairly numerous, normal- 
appearing vascular channels, contrasting markedly with sections of 
the valve rings from other hearts in which the connective tissue was 
practically avascular. Although equivocal, these observations of the 
vascular changes in the valve rings merit consideration in a study 
of the pathogenesis of this form of valvular disease. 

It is interesting to consider why this lesion is so infrequently asso- 
ciated with signs of cardiac failure, even when it appears to have 
existed for a long time. First of all, the degree of stenosis and insuffi- 
ciency of the aortic valve is probably relatively small except in the 
more advanced eases. The best evidence of that fact is the compari- 
son of the relatively low cardiac weights encountered here with those 
found in cases of aortic stenosis and insufficiency due to other causes. 

The left ventricle seems to have a large inherent capacity to com- 
pensate for the effects of aortic stenosis when compared with the reac- 
tion of the right ventricle to mitral stenosis. Willius found that pa- 
tients with aortic stenosis survived, on the average, thirteen years 
longer than patients with mitral stenosis. It must be admitted, how- 
ever, that mitral stenosis produces more widespread effect on the heart 
as a whole than does aortic stenosis. 

When this group of patients is considered as a whole, there is little 
evidence that other factors coexist, leading to injury of the left ven- 
tricle. There is practically no evidence of myocarditis in the ven- 
tricles of these patients. The degree of coronary disease appears to 
be no greater than one would expect to encounter in a group of normal 
patients of the same sex and age. The number of patients in this 
group who had abnormally high blood pressures is small. In most 
eases the increase is chiefly in the systolic pressure, with relatively low 
diastolic readings, such as commonly are found in eases of hyperten- 
sion associated with sclerosis and inelasticity of the aorta. 

Finally, there are few disturbances of rhythm complicating these 
aortic lesions to interfere further with cardiac efficiency. Auricular 
fibrillation occurred in only seven cases, and in three of these hyper- 
thyroidism was the probable cause. 

The infrequeney with which this condition of calcareous disease of 
the aortic valves was recognized clinically must depend in part on the 
fact that there are often few, and in some eases, no symptoms of 
cardiac disease associated with it. Obviously the first step in making 
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the diagnosis is the knowledge that such a lesion can exist and that 
it may be suspected especially in a patient who is more than fifty 
years old, and particularly if the patient is a man. This study indi- 
eates that the observations on physical examination will be those en- 
countered in aortic stenosis or regurgitation from other causes. The 
murmurs heard in these cases usually are systolic in time, rough or 
musical in quality, maximal over the aortic region but having wide 
transmission over the precordium and to the vessels of the neck. If a 
painstaking attempt is made, it is believed that a thrill at the base of 
the heart can be demonstrated in a large proportion of these eases, and 
its demonstration fortifies the diagnosis greatly. In those eases in 
which regurgitation occurs, the usual diastolic murmur along the left 
side of the sternum will be heard. 

From the standpoint of prognosis, these cases have both a favorable 
and an unfavorable aspect. On the favorable side is the fairly con- 
clusive evidence that the lesion can exist over a long period without 
producing significant cardiae symptoms. On the unfavorable side is 
the fact that a certain proportion of the patients die suddenly; al- 
though until the time of death they appear to be in normal health. 
Certainly, in general, the prognosis in aortic stenosis of this type ap- 
pears to be much more favorable than that of mitral stenosis. 


COMMENT 


On the basis of the pathological processes observed in the aortic 
valves involved by these peculiar calcareous deposits, one would be led 
to conclude that degenerative processes, probably on an arteriosclero- 
tic basis, played an important and possibly a predominant part in the 
pathogenesis of this lesion. In support of this viewpoint must be 
mentioned the common occurrence of calcareous and hyaline degenera- 
tion of the valves and in some eases, the presence of obliterative vas- 
cular changes in the valve ring, in the absence usually of an inflam- 
matory reaction. When the lesion is encountered at necropsy, the 
subject is usually a male more than fifty years old. 

However, in a consideration of the etiology and pathogenesis of 
caleareous disease of the aortic valves, it is important to bear in mind 
that the lesions described here, in many cases, had begun many years 
before. It is obviously difficult to visualize, from pathological changes 
observed at the end of a disease process, the pathological process 
which oceurred at its inception. 

The possibility that this lesion may have an inflammatory basis re- 
ceives some support from the observation of inflammatory processes 
in the aorta, in the aortic valve, or in both in eleven of our eases. 
This is particularly exemplified by one case which we described in 
detail, that of a woman twenty-five vears old, who presented sugges- 


tive evidence of an inflammatory basis for typical ealeareous aortic 
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valvulitis. In such a ease, a rheumatic or other infectious etiologic basis 
for the affection must be strongly suspected, although the clinical his- 
tory did not record episodes of infection. The death of this patient 
at an early age, and from a cause entirely independent of the cardio- 
vascular lesion, may explain why an inflammatory process was still 
apparent in the affected valve and aorta at necropsy. 

If it is assumed that this lesion has an infectious basis, then two 
possible mechanisms in its production are suggested by the observa- 
tions made in this study. 

1. It is possible that rheumatic fever may be the basis of many of 
the eases. According to this view, one assumes that this lesion begins 
as ordinary rheumatiec aortie valvulitis and that the caleareous non- 
inflammatory lesion which is usually observed at necropsy represents 
a more or less completely healed lesion. This conception receives some 
support from a case of typical calcareous aortic valvular disease which 
came to necropsy since this study was completed. The patient, a man 
forty-five vears old, gave a history of having had rheumatie fever and 
chorea at the age of twelve years, and he had had rather definite evi- 
dence of a valvular heart lesion at the age of twenty-five years, because 
of which he was refused life insurance. On elinical examination, the 
arterioles of the fundus oculi were normal. Only a negligible amount 
of sclerosis was observed in the coronary arteries and aorta at neec- 
ropsy. It is difficult to evade the impression that there existed, in 
this case, an etiologie relationship between the rheumatie fever and the 
caleareous aortie valvular disease. If this process is accepted as being 
of rheumatie origin, then one must recognize that the distribution of 
the lesion in the valve is certainly unlike that usually observed in 
rheumatic valvulitis, particularly in respect to the freedom of in- 
volvement of the free margin of the cusps. 

2. It is possible that this lesion results from an inflammatory process 
involving the arterioles of the aortic valve ring, leading to endarteritis 
in the nutrient arteries of the aortic valves, resulting in ischemia. This 
process is particularly suggested by the observations in the ease of the 
woman twenty-five years old, which has been described. 

Finally, it is possible that marked narrowing and possibly oblitera- 
tion of the arterioles of the aortic valve ring, occurring as a part of 
ordinary generalized arteriosclerosis or as a selective, localized arterio- 
sclerotic process might likewise produce ischemia of the aortic valves 
leading subsequently to degeneration of and calcareous deposits in 
the valves. According to this assumption the primary pathological 
changes in the valves would be due essentially to ischemia, possibly 
of insidious onset and of a slowly progressive character. This concep- 
tion, too, might explain certain anatomical peculiarities of the patho- 
logical process such as the usual beginning of the process near the 
commissures of the valves, the more frequent fusion of certain valve 
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leaflets than of others, and the peculiar selective extension of the proce. 
ess in certain cases to the anterior (aortic) leaflet of the mitral valve, 
if there should exist certain peculiarities in the distribution of the 
vascular radicles of the blood supply to the aortic valve. Involvement 
of the arteria anastomotica auricularis magna, as described by Kugel, 
supplying branches to the aortie cusp of the mitral valve, occasionally 
to the aortic valve, to the commissures, and to the base of the aorta, 
might account for the pattern-like confinement of the pathological 
process to certain preferential regions; namely, the commissures, valve 
rings, and, in certain instances, the aortic cusp of the mitral valve, 
However, more detailed knowledge regarding the blood supply of the 
aortic valves is needed before one can determine their relation to the 
pathological process in the aortie valve described here. 

In the development of the lesion any of these mechanisms, if they 
should prove to be correct, appear to satisfy certain conditions be- 
lieved to permit the deposition of calcium, in that they are capable of 
initiating degenerative changes in the affected valve. We cannot 
enter here into a detailed consideration of the process of calcification, 
except to remark that aside from the pathological changes in tissues 
which make them suitable soil for the deposition of calcium, there 
probably exist certain chemical or physicochemical factors which 
either favor or impede the process. It is, however, well established 
that under certain pathological conditions calcification is likely to 
oecur. Wells wrote: ‘‘It may be said that any area of dead tissue 
that is not infected, and that is so large or so situated that it cannot 
be absorbed, will probably become infiltrated with lime salts. Most 
frequently calcified, next to totally necrotic tissues, are masses of scar 
tissue that have become hyaline subsequent to the shutting off of cir- 
culation in the scar by contraction of the tissue about the vessels.’’ 
With respect to the calcification which supervenes in the process of 
atherosclerosis of the aorta and other large vessels, the views ex- 
pressed by Aschoff are probably most widely accepted. It must be 
recalled that as the fundamental pathological changes in that process 
Aschoff assumed the presence of a degenerative process of the support- 
ing substance of the vessel wall, with subsequent processes of precipi- 
tation, especially of lipoid substances, and the subsequent transforma- 
tion to calcium compounds. Although grossly, and in sections stained 
by hematoxylin and eosin, atheromatous changes in the valves are not 
recognizable, accumulation of lipoid material in association with hy- 
alinization and ealcification is nearly always evident when sections of 
the valves are appropriately stained for fat. Thus the appearance of 
the degenerative process in these valves and in atherosclerosis bear a 
close resemblance. 


We ean find no evidence to suggest that this process is the end-result 
of healed bacterial endocarditis, although we realize that healing in 


MARGOLIS, ET AL.: CALCAREOUS AORTIC VALVULAR DISEASE 373 


bacterial endocarditis may result in varying degrees of calcification. 
In this connection, it is significant to observe the infrequency of a his- 
tory suggestive of previous endocarditis, the absence usually of vege- 
tative endocarditis, either active or healed, and the rare occurrence of 
infarction in the kidneys and spleen in these cases. Moreover, such a 
series of presumably completely healed lesions of bacterial endo- 
earditis is not compatible with our present conception of this disease. 

Despite the occurrence of histopathological data suggestive of syph- 
ilis in several of our cases, it is obviously impossible to suggest that 
syphilis frequently plays a part in the etiology of this form of valvular 
disease. Indeed, it is recognized that in the most commonly observed 
valvular lesions caused by syphilis, calcification is usually not a promi- 
nent feature. 

The possibility that the valvular lesion is the result of thrombosis 
on the surface of the valve, with subsequent organization and ealcifica- 
tion of the thrombus, suggests itself. However, in the earliest stages 
of the process, hyalinization of connective tissue, and calcification, 
oceur characteristically within the substance of the aortic valve ring 
and in the connective tissue of the cusp beneath the endothelium which 
remains intact. It is only in the far advanced stages of the process, 
when the caleareous deposits become large, that they cause secondary 
changes in the endothelium, finally breaking it, the calcareous material 
then projecting on the surface of the valve. 

More conelusive evidence bearing on the various mechanisms of 
pathogenesis considered here will probably come through studies of 
early cases, cases in which histories are complete and clinical observa- 
tions have been made over long periods of time, and through a study 
of the degree and distribution of caleareous deposits in aortie valves 
associated with undoubted eases of rheumatic mitral endocarditis. 


SUMMARY AND CONCLUSIONS 


Although ecaleareous aortic valvular disease is relatively uncommon, 
it should be suspected more often when patients, particularly elderly 
men, present certain clinical phenomena which have been considered 
here. Heretofore, a clinical diagnosis of this condition rarely has 
been made. This is due to the tendency of the condition to cause few 
subjective symptoms, apparently the result of the remarkable capacity 
of the heart to compensate for the mechanical circulatory disturbance 
which this lesion produces. Lack of clinical awareness of this condi- 
tion undoubtedly is a great factor tending to errors in diagnosis in 
this form of valvular disease. 

Pathologically, the lesion is characterized by a tendency to hyalini- 
zation of the connective tissue, deposition of lipoid material in the 
aortic valve ring and in the aortic valve, and subsequent calcification 
of the affected tissues. 
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The etiology and pathogenesis of this form of valvular disease could 


not be determined with certainty. Clinical and pathological data indi. 


eate that the lesion in some cases may have an inflammatory basis, 


whereas in others it may represent the result of a noninflammatory de- 


generative process. 


Certain features suggest that ischemia due to diminution of the 


vascular supply of the affected tissues may be the basic pathogenic 


factor productive of hyalinization and of other degenerative changes 


which subsequently proceed to calcification. 


Further study of the blood supply of normal valves, and of the re- 


lationship of vascular lesions to this and to other forms of endoear- 


ditis, seems indicated. 


REFERENCES 


. Aschoff, Ludwig: Lectures on Pathology, New York, 1924, P. B. Hoeber, Ine. 
. Cabot, R. C.: Facts on the Heart, Philadelphia, 1926, pp. 205-766, W. B. 


Saunders Co. 


3. Clawson, B. J., Bell, E. T., and Hartzell, T. B.: Valvular Diseases of the 


Heart, Am. J. Path., 11: 193, 1926. 


. Haines, 8S. F., and Kepler, E. J.: Angina Pectoris Associated With Ex- 


ophthalmic Goiter and Hyperfunctioning Adenomatous Goiter, Med. Clin. N. 
Amer., 13: 1317, 1930. 


. Kerr, W. J., and Mettier, S. R.: The Cireulation of the Heart Valves: Notes on 


the Embolic Basis for Endocarditis, AM. HEART J., 1: 96, 1925. 


3. Kerr, W. J., Mettier, S. R., and MeCalla, R. L.: The Capillary Cireulation of 


the Heart Valves in Relation to Rheumatic Fever, Tr. A. Am. Physicians, 43: 
213, 1928. 


- Kugel, M. A.: Anatomical Studies on the Coronary Arteries and Their 


Branches. I. Arteria Anastomotica Auricularis Magna, AM. HEART J., 3: 
260, 1928. 


. Monekeberg, J. G.: Der normale histologische Ban und die Skelerose der 


Aortenklappen, Virchows Arch. f. path. Anat., 176: 472, 1904. 


9. Ritter, S. A., Gross, Louis, and Kugel, M. A.: Blood Vessels in the Valves of 


Normal Human Hearts, From a Study of 700 Cases, AM. HEART J., 3: 433, 
1928. 


- Thalhimer, William: The Mechanism of the Development of Nonbaeterial, 


Chronie Cardiovalvular Disease, Arch. Int. Med., 30: 321, 1922. 


. Wells, H. G.: Chemical Pathology, Philadelphia, 1920, Ed. 4, W. B. Saunders 


Co. 


. Willius, F. A.: A Study of the Course of Rheumatic Heart Disease, AM. HEART 


J., 3: 139, 1927. 


. Willius, F. A., and Giffin, H. Z.: The Anginal Syndrome in Pernicious Anemia, 


Am. J. M. Se., 174: 30, 1927. 


PARTIAL BUNDLE-BRANCH BLOCK: A THEORETICAL 
CONSIDERATION OF TRANSIENT NORMAL INTRA- 
VENTRICULAR CONDUCTION IN THE PRESENCE 
OF APPARENTLY COMPLETE BUNDLE- 
BRANCH BLOCK* 


GEORGE HERRMANN, M.D., New LA., AND 
RicHaARD ASHMAN, P1.D., TENN. 


UNDLE-BRANCH block, complete or incomplete or defective intra- 
ventricular conduction, has lone been considered an inalterable 
disturbance, the result of anatomical changes and therefore a reliable 
sign of very serious myocardial damage. Cases with from slight to 
complete conduction defects are of fairly frequent occurrence, while 
examples of partial or functional bundle-branch block are rare but 
nevertheless do occur in any medieal clinie where a large number of 
patients with heart diseases are examined electrocardiographically. 
In the majority of cases, the altered mechanism is considered to be 
permanent and complete. Partial or transient intraventricular con- 
duction disturbances with which this paper deals, are relatively un- 
common apparently because of the fact that in contrast to the situa- 
tions in partial auriculoventricular block the intraventricularly blocked 
ventricle will promptly receive an impulse from the other ventricle 
under all but extraordinary circumstances. 

Prognostically eleectrocardiographie findings indicating defective in- 
traventricular conduction, especially if persistent, are significant of a 
grave myocardial damage. If the abnormalities are transitory, the 
prognosis is much better. This is to be especially emphasized when 
there is any consideration whatsoever of the subjection of a patient 
with such a disorder to any unusual diagnostic or therapeutic proce- 
dure such as intravenous injection or surgical operation. The latter 
procedure is likely, in itself or as a result of the anesthetic, to produce 
blood pressure changes or shock, or further adversely to affect the 
myocardium by depression. 

In the presence of bundle-branch block the heart is laboring under 
the burden of an asynchronous action of the two ventricles in addition 
to the effects of the widespread myocardial damage which locally has 
produced the defective intraventricular conduction. Apparently in 
such a heart in the presence of concomitant depression ahead and re- 
covery behind, as the impulse spreads from the one ventricle to which 
it is conducted through the septum to the bloecked-off ventricle, there 


*From the Heart Station, Charity Hospital, and the Department of Medicine, 
Graduate and Undergraduate Schools of Medicine. Tulane University of Louisiana. 
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is likely to be established on relatively slight provocation with any 
even siight additional depression a circus rhythm which may result in 
fatal ventricular fibrillation. 

The possible transient nature of these defects which have such a 
grave significance warrants emphasis. The consideration and the ree- 
ognition of the fact that the block may be partial, though usually 
permanent, but that it is by no means always so, is important. The 
temporary or functional block is the result in a large measure of eir- 
culatory, nutritional or oxemiec disturbances in the conduction system 
rather than of inalterable organic changes. 


PREVIOUSLY REPORTED CASES 


There have been reported about ten instances in which electrocar- 
diographie evidences of changes in intraventricular conduction time 
have been recorded at different times of observation. After reviewing 
these cases we wish to record five more of this same type. Besides this 
we have had three most unusual cases in which we have been able to 
record ‘sudden transitions from complete bundle-branch block to nor- 
mal intraventricular conduction time for transient periods as the re- 
sult of indirect vagus effects. 

Lewis’ as early as 1913, found a ease in which transient block oc- 
eurred in the right branch of the His bundle during a febrile attack. 
It was noted on the third day of the patient’s illness when the fever 
ranged between 99° and 100.5°. It was absent on the fourth day and 
thereafter. Lewis’ patient, a bookbinder, aged thirty-two years, had 
had dyspnea on walking for six years, an aching precordial pain for 
months, and a general ‘‘seedy’’ feeling which suggests the possibility 
of his having had a complicating acute endocarditis. The patient had 
an enlarged heart with free rheumatie aortic regurgitation. The elee- 
trocardiographie curves published with this case showed a shift in the 
origin of the T-waves which we might now consider very suggestive 
of coronary disease. Another subsequent curve interpreted as physio- 
logical is suggestive in the light of recent investigation of an incom- 
plete bundle-branch block, which means some persistence of the de- 
fective intraventricular conduction. The QRS interval changed from 
0.13 second to 0.10 second. 

The same patient is commented upon by Carter* as Case 12 in his 
series. Carter’s Case 20 was the first in which the electrocardiogram 
of the individual was obtained before as well as after the development 
of defective intraventricular conduction. 


Cohn and Lewis, in a detailed microscopical study, found no ree- 
ognizable pathological lesions in the complete serial sections of the 
conduction system of each of four eases. The discrepancy in these 
four instances between electrocardiographic and pathological findings 
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seems evidence sufficient, as the authors point out, that definite fune- 
tional changes are not dependent absolutely upon recognizable ana- 
tomieal changes. In one instance large blood spaces in and about the 
conduction system and pressure from these was considered to be a 
probable contributing factor in the precipitation of the bundle-branch 
block that had been recorded during the life of the patient. 

Robinson,* in further support of the functional nature of such 
changes in intraventricular conduction, reported another case in which 
the defective intraventricular conduction was clearly not based en- 
tirely on pathological lesions. He suggested that the disturbance was 
the result of ‘‘functional fatigue’’ and advanced the hypothesis that 
the interference was due to the accumulation of acid metabolites in 
the intraventricular conduction system. These chemical changes he 
felt, were the result of nutritional disturbances due to sclerosed coro- 
nary arteries and perhaps to other lesions of the myocardium. 

Krumbhaar’ commented upon Lewis’ unique case and presented one 
of his own, which was of further interest in that defective intraven- 
tricular conduction was observed in the process of development. His 
observations were of a man, seventy-six vears old, with arteriosclerotic 
heart disease and mild anginoid attacks. His first examination showed 
marked left ventricular predominance with a QRS interval of about 
0.10 second and an upright T-3, which signs we would today consider 
as evidence of incomplete bundle-branch block. One month later the 
electrocardiographie study showed complete bundle-branch block 
which persisted and was apparently permanently established. 

Willius and Keith® were fortunate enough to observe three cases in 
which there were conspicuous changes in the degree of the intraven- 
tricular conduction defects. All three of the cases were considered 
to be incomplete bundle-branch block. On the first observation in the 
first two, the QRS intervals and the characteristic T-wave changes 
strongly suggest that the bundle-branch block was practically com- 
plete. These authors emphasize the importance of recording these 
transient changes and explain them on the basis of myocardial fatigue, 
exaggerated by acute cardiac failure. The first case showed very 
little evidence of congestive failure. These cases again illustrate the 
fact that apparently profound disturbances in intraventricular con- 
duction may be evanescent and the prognosis therefore would be more 
hopeful. 

Von Kapff’ considered intracardiac hemorrhage as the most likely 
cause of the temporary intraventricular block in his ease. Slight 
T-wave changes following the ectopic beats were considered evidence 
of a persistent slight conduction defect. Myocardial infarction must 
be considered a possible precipitating factor in this ease as well as in 
some of the other cases. 
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Baker* observed a case of transient bundle-branch block which dis- 
appeared with a slowing of the heart rate and failed to reappear with 
a rise in rate during exercise in which the administration of oxygen 
was carried out. 

Leinbach and -White* reported a rare instance of transient two-to- 
one bundle-branch block, a phenomenon previously observed by Sten- 
strom, whose records, however, are published by these authors. The 
authors do not discuss the two instances of the unusual mechanism 
other than to comment upon the rarity of the condition. 

Slater’? recently published a case of three-to-one and four-to-one 
partial bundle-branch block and discussed the theory of the subject 
at some length.* 

COM MENTS 


This review comprises the cases of transient bundle-branch block 
that appear in the literature up to the present time and to this series 
we will add our eight cases. It is to be noted that most of the pre- 
viously reported cases usually presented defective conduction at one 
examination with later improvement, or less commonly, the reverse. 
The transitions were gradual, a result either of prolonged rest or of 
therapeutic measures or indiscretions. In a few instances the changes 
were abrupt from normal to abnormal intraventricular conduction, a 
result of progressive degenerative changes that suddenly became rapid 
as a result of infection or intracardiac circulatory disturbances, so 
that the defective intraventricular conduction or bundle-branch block 
was observed in the process of rapid development. In the one case 
reported, infection with fever may well have produced those essential 
temporary changes in the conduction tissues of the primary branches 
of the His bundle, which contributed to the transient block. In other 
cases changes in the vagus tone played a part. In some eases cardiac 
infarction as a result of coronary thrombosis has probably been the 
exciting cause. In most of the cases progressive myocardial exhaus- 
tion, anoxemia, functional fatigue, the accumulation of products of 
cell metabolism and congestive failure, were apparently precipitating 
factors. 

This all supports the contention of Cohn and Lewis,* proved by 
their careful anatomical studies, that the electrocardiographie find- 
ings are not necessarily dependent upon visible histological altera- 
tions. The branches of the His bundle, just as the main bundle itself, 
may be the seat of functional conduction disturbances even in the ab- 


sence of microscopically recognizable pathological changes. 


*After this was written an interesting paper by Wolff, Parkinson and White (AM. 
HEART J. 5: 685, 1930) has appeared in which they report eleven cases of bundle-branch 
block, mostly in otherwise healthy young people with paroxysms of tachycardia or 
auricular fibrillation. Abrupt transitions occurred spontaneously or as a result of 
exercise or atropinization from bundle-branch block with unusually short P-R inter- 
vals (0.1 sec.) to the normal physiological electrocardiogram with P-R intervals of 
normal duration. Such short P-R intervals during the periods of bundle-branch block 
are not characteristic of our own cases which probably depend upon a different 
mechanism. 
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The first three cases, those which we particularly wish to emphasize 
in this paper, are unusual in that seemingly profound intraventricular 
conduction disturbances with apparently complete bundle-branch 
block, were observed to change within one beat to complexes of an 
entirely different and absolutely normal contour, with normal short 
QRS intervals and vice versa. The importance of the observations lies 
in the fact that these records are strong evidence that the complete 
intraventricular conduction disturbances may be precipitated by 
changes in vagus tone and are thus in a large part functional in char- 
acter. It seems highly improbable that anything but a nervous, chem- 
ical or acute mechanical pressure change could take place and give 
such results within the period of one heart eyele. Slight stretching or 
dilatation of the heart from increased intraventricular pressure shifts 
in an already disturbed intracardiae circulation, with perhaps the en- 
gorgement of the venous channels in and about the specialized con- 
duction tissue, could all be theoretically held accountable for such 
sudden transitions in form of the ventricular complex. A narrow 
lesion which in itself does not obstruct the passage of impulses might 
conceivably be present in the conducting pathway and yet cause no 
delay of the impulse until one of the factors suggested precipitates 
block. 


THREE INSTANCES OF SUDDEN INTRAVENTRICULAR CONDUCTION TRANSITIONS 
CAUSED BY INDIRECT VAGUS EFFECTS IN PART AND BY ANOXEMIA 
AND FATIGUE FOLLOWING EXERTION 


The first three cases are all of sudden transition from complete bundle- 
branch block to normal intraventricular conduction which we observed 
in patients following the taking of a deep breath and the holding of it 
for from a few seconds to a minute with resulting indirect vagus ef- 
fects. In one instance a slight amount of exertion was necessary be- 
fore the intrathoracic and intraecardiae pressure shifts were sufficient 
to produce the significant changes. 


CASE 1—A mother superior, aged fifty-five years, was referred to one of us 
for electrocardiographie and cardiac study by Dr. Joseph Larimore. This case has 
been briefly described in a series of unusual disturbances of the mechanism of the 
heart beat, reported by Dr. F. N. Wilson and one of us.11_ She had had a most un- 
usual symptom complex. In January, 1920, she began to have weakness and indefi- 
nite abdominal distress. The spleen and the liver were found enlarged, as they had 
been six months previously. The white blood count revealed 27,000 leucocytes per 
cubic millimeter, 85 per cent of which were polymorphonuclear neutrophils. Very 
little history was elicited that was diagnostic of any of the usual syndromes, and 
no other abnormal findings were noted at that time. 

The patient had had a ‘‘bilious attack’’ with slight icterus about fifteen years 
previously. She suffered no further illness until three years before admission when 
she had an attack of acute arthritis in the right knee. Im the next year she began 
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to have attacks of severe pain in the chest, which seemed to have been of cardiae 
origin. The attacks recurred frequently during a period of three months and then 
spontaneously subsided. 

In August, 1919, she suffered a heat stroke and had a recurrence of the acute 
attack cf severe pain in the chest. Within a month an ulcer appeared on the right 
great toe and persisted for a month. Masses were found in the abdomen for the 
first time, and because of the presence of leucocytosis and a fever, along with the 
mass in the left flank, the patient was thought to have a perinephrie abscess. An 
exploratory operation threugh the posterior route, however, revealed a normal 
kidney. Further exploration was then done through the abdominal wall anteriorly, 
and the spleen was found to be very large and completely infarcted. There was 
practically no normal splenic tissue left, and the organ was therefore removed. 
A left-sided pneumothorax developed after the operation, but otherwise postopera 
tive convalescence was uneventful. 

Gradual general clinical improvement continued until March, 1920, when there 
appeared an enlargement of the abdomen due to the accumulation of ascitie fluid. 
The intraabdominal tension became so great that the abdomen had to be tapped 
at intervals of two weeks. At each tapping two and one-half liters of straw 
colored fluid of low specific gravity were removed. The pleural cavities were found 
to contain similar fluid. After a third tapping, a diarrhea intervened, and _ this 
was apparently sufficient so to upset the water balance that the fluid temporarily 
stopped accumulating in the serous cavities, 

In May, 1920, there was an acute left axillary adenitis associated with edema of 
the left arm. This cleared up spontaneously within a week. The patient had several 
attacks of acute gastro-enteritis at varying intervals. The leucocytosis persisted. 
The Wassermann reaction was negative, as was also the complement-fixation test 
for tuberculosis. Gradual improvement followed so that within a year the patient 
was able to reassume her heavy administrative duties and suffered only from 
constipation. 

An intense pruritis over the entire body with slight edema of the ankles in the 
evening was occasionally troublesome. The liver edge remained about 6 or 8 
centimeters below the costal margin. Urine contained a trace of albumin, and a few 
granular casts. The hyperleucocytosis of the blood persisted. A soft systolic 
murmur was heard in the mitral area; the lungs and pleura, however, were clear. 
The evidences of renal irritation entirely disappeared. The ascites recurred in 
disturbing amounts a year after she resumed her work. She was reported to Dr. 
Joseph Larimore to have died suddenly August 21, 1922, two and a half years 
after the first electrocardiographie examination. 


COMMENTS ON ELECTROCARDIOGRAMS 


During the taking of the electrocardiograms we noticed the long 
QRS interval and the diphasic T-waves, the evidences of complete 
bundle-branch block. The downwardly directed complexes of Lead 
III, although here definitely a part of the bundle-branch block caused 


us to try the effect of a respiratory test. This is routinely done by us 
in the presence of left ventricular predominance to determine the part 
played by the transverse position of the heart. The examination was 
made by asking the patient to take a deep breath and to hold it. 
While this was being done and the effects were on, the electrocardio- 
grams were taken. During this maneuver we noticed that a sudden 
change in the form of the ventricular complex occurred. The slow, 
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broad QRS of the bundle-branch block was replaced by a sharp, quick 
deflection of normal contour and normal intraventricular conduction 
time. The maneuver was repeated several times, and the effects were 
photographed (Fig. 1). We noted that after a period of from a few 
seconds to a few minutes the bundle-branch block complexes invari- 
ably returned. <A study of the curves showed that all the transitions 
took place suddenly as the rate, decreased by indirect vagus action, 


B. 


Fig. 1—Case 1. A, Leads from above downward I, II, and III during complete 
bundle-branch block of the usual type (as all of our cases were). B, Leads I, II, and 
III during normal intraventricular conduction in the same patient after rest. ° 
Leads I, II, and III showing the abrupt transitions from complete bundle-branch block 
to absolutely normal conduction. See text. 


dropped from about 75 to 65 per minute. Occasionally there was an 
alteration between the block and normal conduction suggesting a two- 
to-one partial block in the branch of the His bundle. This is shown 
in the last four complexes of Lead IIT (lower Fig. 1), although it 
might be argued that the first broad complex to appear after the nor- 
mal intraventricular conduction period is a free wall ventricular eseape. 
This, however, is quite unlikely. 


A. = 

# 
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The patient was then allowed to return home and to rest for a short 
period cf time. When she was to be returned to the electrocardio- 
graphie laboratory, the attendants were instructed to bring her in a 
wheel chair to avoid the possible fatigue that the walking to the Heart 
Station may have incurred at the first examination. The curves taken 
after the rest without exertion showed normal intraventricular con- 
duction. After mild exercise, consisting in lifting a five pound dumb- 
bell in each hand six or eight times with forward and sideward move- 
ments of the arms, the bundle-branch block complexes returned, and 
the respiratory test caused them to disappear temporarily again. Elee- 
trocardiograms recorded these facts, and examination of the curves 
corroborated the suspicion that there had been an extraordinary 
change from normal intraventricular conduction to a complete bundle- 
braneh block (Fig. 1). There had been a change of the reverse char- 
acter with exertion probably due to anoxemia of the conduction tissue 
and a release from the same again on resting. 


CasE 2.—M. J., a negro woman, cook, aged 47 yeurs, was. admitted to 
Charity Hospital January 22, 1928, complaining of pain through the left chest and 
in to the back. She had had some dull pain in the abdomen and in the back for 
two vears. During September, 1926, she began to notice some distress in the pre- 
cordium, palpitation and shortness of breath on slight exertion. The distress be- 
came more and more marked and was brought about by less and less exertion. For 
some months there had been a distinct precordial distress with radiation to the 
back with the least effort. She had had some morning nausea but no vomiting. 
Swelling of the ankles and feet had been present for the past few months. Oc- 
casionally she suffered from a fainting spell. She became so incapacitated by 
September, 1928, that it was impossible for her to go up a flight of stairs. 

Her father had died at the age of 57 years, her mother at 46 years of un- 
known causes. She had been married for 28 years but had had no children and no 
miscarriages. She had had no serious diseases in the past but was not sure whether 
or not she had had venereal diseases of any type. She chewed tobacco and snuff, 
used very little coffee and no alcoholic drinks. 

Physical examination showed a huge, obese negro woman, 69 inches tall, weigh- 
ing 190 pounds. She was uncomfortable even in the reclining position. The pupils 
reacted to light and in accomodation. The thyroid and the cervical lymph glands 
were very slightly enlarged. The neck veins, carotid and subclavian pulsations were 
slightly increased. The aorta was palpable in the suprasternal notch, and there 
was a distinct increase in the retromanubrial dullness. The cardiac outline extended 
3 centimeters to the right and 14 centimeters to the left of the midsternal line. 
The apex impulse was just palpable in the fifth interspace in the midelavicular line, 
13 centimeters to the left of the midsternal line. The aortic second sound was 
loudly accentuated and reverberating; the pulmonary second sound seemed to be 
reduplicated. A soft, systolic murmur was heard at the apex. The blood pressure 
Was 212 mm. systolie and the diastolic sustained 140 mm. of mereury. The arteries 
were not distinctly abnormal. The lungs were clear and resonant throughout. 
There was a sear in the midline apparently from a previous gall bladder operation 
and drainage of the abdomen. Some tenderness was present over the liver. The 
hepatie border could not definitely be made out. The feet were slightly edematous. 

The laboratory examination showed urine with 1.010 specifie gravity, containing 
a trace of albumin, a few casts and epithelial cells. The blood chemistry studies 


revealed a nonprotein nitrogen level of 33 mg. per 100 ¢.c., a urea nitrogen of 
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16 mg., a creatinine of 1.2 mg., a uric acid of 3 mg. and a blood sugar of 100 mg. 
per 100 cc. The Wassermann reaction was negative. The diagnoses were hyper- 
tensive heart disease; arteriosclerotic aortitis, possibly of luetic origin; coronary 
disease; anginal as well as congestive heart failure. 

The electrocardiograms (Fig. 2) showed a complete bundle-branch block of the 
ordinary or common type. The QRS interval measured 0.18 second and the P-R 
interval 0.20 second. The complexes were broad, slurred, notched, and the T-waves 
were diphasic, thus completely fulfilling the bundle-branch block eriteria. After 
three days’ rest in bed, the electrocardiograms were found to be totally different 
from the preceding ones. The QRS complexes with an intraventricular conduction 
time of 0.08 second were recorded. Although normal in respect to the length of 
the QRS interval, the T-1 and T-2 waves were sharply negative, and there was some 
slurring in the R upstroke of Leads I and II, and the main deflection was deeply 
downward in Lead ITI. 

The respiratory test at this time had little if any effect. Exercise, which con- 
sisted of a few squats, caused an immediate return of the bundle-branch block ecom- 


Fig. 2.—Case 2. Leads I, II and III with respiratory tests, vertical white signal 
lines marking beginning and end of deep inspiration. In all Leads reproduced, only the 
end is signalled. 


plexes. After only slight exertion and by the application of the respiratory test 
complete transition from the bundle-branch QRS interval to the normal was recorded 
in all three leads, as the heart rate remained practically unchanged at 75 beats 
per minute. 

The bundle-branch block was relieved by rest in bed, and it recurred with the 
slightest exertion. The patient was discharged, with directions to take theophylline 
ethylenediamine regularly, and digitalis when necessary under the direction of a 
physician. On March 15, 1930, she was still living and had about the same 
symptoms which she had had on admission. She was advised to return to the 
hospital for further study. 

Case 3.—Mrs. L. H., aged 37 years, a married, white housewife, came to 
Charity Hospital October 8, 1928, complaining of weakness. The trouble had begun 
several weeks before the patient entered the hospital and shortly after her marriage. 
She began feeling tired and was sometimes conscious that her heart beat too rapidly. 
Previous to this she had always been strong and able to do housework without 
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any difficulty. She had had measles and mumps as a child and influenza in 1918. 
One attack of sore throat oceurred eight weeks before admission. It had been 
considered mild, but it was probably a serious streptococcic invasion. The patient 
had not menstruated for two months. 

Physical Examination.—The patient was distinctly pale and weak but apparently 
not in pain. Her eyes were held closed, and her nose was pinched and her facies 
strained. The pupils were equal and reacted to light and in accommodation. The 
ears were normal and the teeth in good condition. The tongue was coated with a 
gray white fur. The tonsils were largely submerged and showed signs of previous 
inflammation. There was, however, no evidence of an acute infection. Along the 
great vessels of the neck were conspicuous pulsations of a bounding, throbbing 
character synchronous with the heart beat. The chest was symmetrical, and expan- 
sion was fairly good and was equal on the two sides. No rales or suppression of 
breath sounds was noted. The apex impulse was not seen but could be felt over 
all the precordium. There were no thrills. <A fairly loud, rough, blowing systolic 
murmur was heard best over the apex impulse and transmitted downward to the 
left and upward over the precordium to a less degree. The first sound was entirely 
replaced by a murmur. There was also a splitting of the first sound resembling 
closely a late diastolic murmur, rumbling in character. The systolie murmur was 
also heard at the aortic area, but later a high-pitched long diastolic aortie 
murmur became conspicuous. These murmurs could also be heard over the great 
vessels of, the neck. Later a to-and-fro friction rub developed and persisted. 

The abdomen was of normal contour and no masses were felt. On deep pressure 
in the left iliac fossa slight tenderness was found. The patient had a persistent 
fever. Electrocardiograms showed a complete bundle-branch block of the His 
bundle type. The blood count revealed a secondary anemia and a_ leucocytosis. 
The urine on October 8, 1928, showed many red cells and some pus cells, while a 
catheterized specimen on October 15, showed a trace of albumin, pus cells in masses 
and also occasional red blood cells. On October 23 there was only an occasional 
pus cell found, and on October 30 the urine was negative. There was a 40 per cent 
excretion of phthalein in two hours on October 22. 

The vaginal examination revealed signs of an early pregnancy. The external os 
was plugged with secreticn. The uterus was in a normal position and was freely 
moveable. The tubes were not enlarged, though they were slightly tender. The 
interruption of the pregnancy was considered but advised against because of the 
presence of an acute endocarditis probably of rheumatic origin and of the bundle- 
branch block. It was decided to tide her along and carefully observe her progress. 

The blood pressure varied somewhat during the course of pregnancy, from 
120/80 to 100/50. X-ray examination (October 26) showed the heart shadow 
normal with no evidence of dilatation of the aorta. The lung field appeared quite 
clear. The Wassermann test was negative on October 10. The feces examination 
on April 12, 1929, was negative for ova and parasites. A blood culture taken on 
October 23, 1928, showed a staphylococeus aureus in seventy-two hours with one 
colony per cubic centimeter of blood. <A blood culture taken on November 28, 1928, 
showed no growth in seventy-two hours. 


Progress.—The condition of the patient became worse during the first hospitaliza- 
tion. She began bleeding from the nose on October 24, 1928, and this condition 
recurred several times, On November 9, 1928, she complained of pain in the 
epigastrium and also in the left hypochondriae region. This pain was relieved by 
pressure. The symptoms of the acute endocardial infection subsided without definite 
signs of embolism, but the block persisted. She was an ardent Catholic opposed to 
abortion and very desirous of having a baby. Because of these facts and especially 
because of the persistence of the bundle-branch block she was allowed to continue in 
the pregnancy and to go home for a few months beginning January 6, 1929. 
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On returning to the hospital for the second time, March 10, the patient com- 
plained of palpitation and dizziness, particularly marked after exertion. The 
bundle-branch block, however, persisted as did also the signs of valvular heart 
disease, but no fever was present, nor were there any signs of acute endocardial 
infection. The electrocardiographie studies showed a persistence of the complete 
bundle-branch block in all curves taken before April 20. On this date a curve 
taken showed normal intraventricular conduction, but the bundle-branch block ap- 
peared again on April 30. She was observed daily up to the seventh and a half 
month of pregnancy when it was found after she had had good rest in bed that 
she actually had transient periods of normal conduction. 


W 


Fig. 3.—Case 3. Above, transition in Lead I. Below from left to right, the 
three Leads on admission, just before and just after the cesarean section, and just 
before sterilization. 


Cesarean section was decided upon and was done during one of these periods of 
normal intraventricular conduction, on May 4, by Dr. E. L. King under local 
anesthesia and ethylene. A living baby was delivered. Bundle-branch block re- 
appeared promptly. postoperatively. Five days after Cesarean section, on May 9, 
normal conduction had returned, and the blood pressure was 106/48. The steriliza- 
tion procedures which had been postponed were accomplished in a later period of 
normal intraventricular conduction. The patient was discharged from the hospital 
in fairly good condition. 

The electrocardiograms (Fig. 3) show in the top strip the transition from bundle- 
branch block with a short, blunt, broad, slurred QRS complex measuring 0.14 
second to a sharp narrow QRS of 0.06 interval for six beats and then another 
abrupt shift to the bundle-branch block. The P-R intervals are about 0.04 second 
longer during the period of conduction than they are during the block. The other 
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sets of curves, however, show greater differences in the intervals. Electrocardiogram 
#3097 shows intraventricular block with a rate of 100; #3906 conduction at 88: 
#5057 LV blocked at 91 and #3907 conduction at a rate of 90 per minute. 


SOME OTHER INSTANCES OF CHANGES IN INTRAVENTRICULAR CONDUCTION 


Besides the three special cases, in which by respiratory maneuvers it 
was possible to produce short periods of normal intraventricular eon- 
duction abruptly following a period of bundle-branch block, we have 
five other cases of high grades of partial bundle-branch block. In 
these, in the presence of partial or almost complete bundle-branch 
block or of defective intraventricular conduction with or without 
other mechanism or rhythm disturbances, there appeared at times nor- 
mal short QRS intervals. Usually in the presence of an irregularity, 
after the longer rest periods and recovery from fatigue there ocea- 
sionally appeared isolated or repeated complexes with intraventricu- 
lar intervals of 0.08 second or less. These complexes almost invariably 
followed the longer pauses. Only two notable exceptions occurred in 
cases, not. included in this series, with free aortic regureitation in 
which the longer the pause the greater was the subsequent QRS inter- 
val and aberration. This paradoxical finding is possibly to be ae- 
counted for by the continuation of the regurgitant stream during 
diastole mechanically stretching the ventricular wall and interfering 
with the propagation of the impulse. The improved conduction is thus 
usually the result of the longer rest period of the fatigued tissue 
which allows more time for the removal of waste metabolic products 
as well as for the completion of anabolic¢ processes which are probably 
slower in the conduction tissues which have an impaired circulation. 
This rate change is often, though not always, an important factor. 
One patient had several paroxysms of tachycardia in some of which 
there was normal conduction in others bundle block. 

In these cases the prognosis seems to be better than in those in which 
the complete block has persisted, but not quite so good as in the cases 
in which periods of normal conduction can be secured, by rest or other 
means. The fact that the conduction system can oceasionally yield 
normal appearing complexes after slightly longer rest periods indi- 
cates that fatigue plays an important part in the conduction disturb- 
ances and that rest with resulting improved intracardiac circulation, 
oxygenation, nutrition and elimination offers the possibility of resto- 
ration of normal function. 

Cask 4.—G. A., a white laborer, aged 60 years, came into the hospital Mareh 
26, 1929, because of shortness of breath and rather rapid heart action. His symp- 
toms had begun about four or five months previously when he first began to be 
troubled by attacks of rapid heart action during which he was conscious of every 
heart beat. The attacks appeared more frequently as time went on and were ae- 


companied by severe ‘‘weak spells.’? A cough had been present for several 


months, and dyspnea had been noticed on exertion. About a month before ad- 
mission he had become definitely orthopneic, and had been unable to lie in bed. 
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His feet and ankles showed some puffiness which gradually increased until easily 
recognizable edema was present, increasing until it was above the knees, 

The family history was irrelevant, but in his past history he had had several 
infectious diseases which might have contributed to the heart disease. At about 
the age of fifteen years he had a severe attack of diphtheria which was not treated 
with antitoxin. He had had a mild typhoid infection. He denied venereal disease 
as a possible etiological factor. He had suffered a severe attack of influenza during 
the epidemic of 1918 and again in 1929. The latter seemingly precipitated his 
trouble. 

The physical examination showed an extremely orthopneie white male, of sthenie 


habitus, measuring about 69 inches, and weighing about 180 pounds. Even in 


Fig. 4+.—Case 4. Leads from above downward, I, II, III, showing broad and 
narrow QRS complexes of varying degrees of intraventricular conduction disturbance. 
At times the patient showed complete bundle-branch block with flutter; at other times 
there were normal conduction and flutter. 


his propped-up position in bed he was distinctly dyspneic. The pupils reacted to 
light and in accommodation. The neck veins were engorged, and there was some 
systolic pulsation present in them. The maximum apex impulse was in the sixth 
interspace 14 centimeters from the midsternal line. Pulsations were regular and 
rapid. The retromanubrial dullness measured 5.5 centimeters. The cardiac out- 
line extended 3 centimeters to the right and 14 centimeters to the left. A blowing, 
systolie murmur was heard in the mitral area. The pulse was full and bounding; 
at times it was 124 per minute and the rhythm was regular, at other times it was 
only 80 and definitely irregular, caused apparently by premature contractions. No 
pulse deficit was made out. The arteries were moderately sclerosed and large. 


The systolic blood pressure was 118 millimeters of mereury, and the diastolic was 
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92 mm. There were dullness at the lung bases posteriorly and crepitant rales 
throughout the basal area. Edema was present in the lower extremities and up 
about the knees. 

The urine showed specific gravity of 1.010, albumin, no sugar and occasional 
hyalin casts. The P.S.P. excretion was 20 per cent in two hours. The Wasser- 
mann test was negative. The blood chemistry showed an NPN of 57 mg., creatinine 
2, urie acid 5, and blood sugar 74 mg. per 100 c.e. 

Electrocardiograms (Fig. 4) taken on admission, March 26, 1929, showed an 
auricular tachyeardia of 134 per minute and a QRS interval of 0.06 second. The 
same disturbance was present on the following day and on April 6 there was a 
drop in rate to 120 to 100 and distinct evidence of defective intraventricular con- 
duction, with a QRS interval of 0.12 second and a P-R and a suggestion of impure 
flutter rather than paroxysmal tachyeardia. There were changes in T-waves, short 
paroxysms of rapid rhythm and an irregularity resembling two-to-one and three- 
or four-to-one block. Curves taken the next day showed an intraventricular condue- 
tion defect with regular rapid rhythm. The apparently complete bundle-branch 
block complexes were short, blunt and broad, simulating those of arborization 
block. The same condition was present on May 24, intraventricular block being 
of the ordinary type. On July 8 there was a return to the normal narrow ven- 
tricular complexes measuring 0.06 second with a presence of the auricular tachy- 
cardia persisting. The same conditions were found on July 11. On July 30 the 
electrocardiograms presented a bundle-branch block of the ordinary type with a 
QRS and a P-R interval of 0.16 second. Frequently ventricular and auricular 
ectopic beats were seen. In another day the complexes were distinctly blunt and 
shorter. Four days later these slight changes were still present. After treatment in 
the hospital for a month the electrocardiograms on August 30 showed perfectly 
normal ventricular complexes with a QRS interval of 0.06 and slightly defective 
auriculoventricular conduction time with an increase of P-R interval to 0.26 second 
and occasional blocking. The next day two-to-one block had developed, while the 
changes in the T-waves were more marked. Occasional ventricular ectopic beats or 
premature contractions appeared. The patient was discharged from the hospital 
considerably improved and remained in the Convalescent Home for a short time. 
On December 30 he was brought into the hospital in extremis with congestive failure 
and died the same day. The diagnosis had been arteriosclerotic and chronic nephritie 
heart disease with congestive failure apparently precipitated by influenza, attacks 
of paroxysmal tachyeardia and bundle-branch block. 

CasE 5.—M..J., a Syrian, aged 65 years, came into the Charity Hospital July 
27, 1929, complaining of swelling of the feet and shortness of breath. Symptoms 
had been present since an attack of influenza four months previously. In this 
illness he had been confined to his bed for two months with chills and fever. He 
seemed to have been relieved somewhat by remaining in bed, but he still had palpita- 
tion and slight pain in the region of the heart. These troubled him especially after 
the eating of a heavy meal. Occasionally he was nauseated and vomited a greenish 
material. Nocturia disturbed each night’s sleep four or five times. Swelling of the 
feet had been present for about three months, and had been quite severe at times 
when he attempted to get up and remain out of bed. He was totally incapacitated. 
He had taken only small amounts of digitalis as his only treatment. He had had 
no serious illness in the past. Two of his children were living, and four had died 
of unknown causes. His father had dropped dead, and his mother had probably 
died of heart disease for she had suffered from dyspnea and pain in the heart. 

On physical examination the old man was found to be of sthenie habitus, 64 
inches tall, and to weigh 122 pounds with very little panniculus. He was lying 


on his back apparently comfortable, exhibiting no dyspnea or cyanosis. The pupils 
reacted properly; all of his teeth were missing, no snags were present; the thyroid 


IF 
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and other neck glands were not abnormal; the neck veins and arteries presented no 
abnormal pulsation and nothing that was strikingly unusual; the apex impulse was 
not felt and could not be seen. No thrills or shocks were palpable. The cardiac 
retromanubrial dullness measured about 5.5 centimeters. The general cardiac dullness 
extended 2 centimeters to the right and 10 centimeters to the left of the midsternal 
line. The heart was slow and slightly irregular, The sounds, obscured by the con- 
spicuous emphysema of the chest, were distant, and no definite murmurs could be 
made out. The arteries were slightly thickened; the blood pressure was 105 mm. 
Hg., systolic and 70 diastolic. Aside from emphysema the lungs presented nothing 
abnormal. The vital capacity was 2,000 cubie centimeters. 


Fig. 5.—Case 5. From above downward, Leads I, I, I, II, III, (see text). 

The abdomen was somewhat distended, no areas of tenderness were felt. The 
liver border was not felt, nor was the spleen abnormally large, and no ascites was 
present. The feet’ and legs showed a distinct edema. The urine was negative 
except for the presence of pus cells. The specific gravity was 1.010. The P.S.P. 
excretion was 30 per cent in two hours. The nonprotein nitrogen was 33.3 mg. 
per 100 cubie centimeters of blood; the urea nitrogen was 16.7 mg.; the creatinine 
1.3 mg.; the urie acid 2 mg. and the blood sugar 93 mg. per 100 cubic centimeters 
of blood. The Wassermann test was not made. 

Electrocardiograms (Fig. 5) taken on admission showed auricular fibrillation; 
QRS intervals of 0.08 second somewhat like Robinson’s Case 5, with slightly slurred 
up-strokes of R-1 and downwardly directed main deflections in Lead IIT. Occa- 
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sional ectopic beats were present; here and there one was preceded by a clear eut 
P-wave suggesting a supraventricular origin with intraventricular block due to the 
persistence of fatigue as brought out by the prematurity. T-waves were negative 
to a great extent, and in Lead I and II there was a slight S-T segment shift from 
the iso-electric line. The electrocardiograms taken the next day showed the ven- 
tricular complexes preceded by P-waves to be predominating, and the more normal 
appearing complexes of a QRS of 0.07 second occurred only after long post- 
extrasystolic pauses. There predominated ventricular complexes of the ordinary 
bundle-branch block type, with the QRS measuring 0.16 second, a deep notehing 
at the top and diphasically directed T-waves. Respiratory maneuvers apparently 
had little effect on the bundle-branch block. With complete rest in bed there was 
a return to normal appearing complexes. The patient was discharged distinctly 
improved and has been lost track of. He has not yet responded to the follow-up 
card. 


CASE 6.—Mrs. E. P., housewife, white, aged 62 years, was admitted to Charity 
Hospital October 12, 1928 because of dizziness and pain in the heart, swelling of 
the abdomen and feet. The symptoms had been present for about three months and 
apparently had been precipitated by an acute respiratory infection. Cough had 
troubled her, with expectoration moderately free. She often vomited and felt 
nauseated after an attack of coughing. Her sleep has been disturbed as often 
as twelve: times by nocturia with, however, the production of only small amounts 
of urine. Ankles and abdomen had become swollen shortly after the onset of 
the respiratory infection and cough. Palpitation and shortness of breath had been 
noted upon slight exertion and later even on eating and drinking. Dizziness and 
pain in the precordium region were noticed by the patient whenever she turned 
on her left side in bed. She had not been able to do any work for several weeks. 

The physical eramination revealed a white, French woman, 66 inches in height, 
weighing 160 pounds, of sthenie habitus, in a state of poor general nutrition, 
distinctly breathless even in a sitting position. Pterygia were present in both 
eves; the pupils were contracted but reacted to light. There were many missing 
teeth and several infected snags remained. 

The apex impulse was felt in the fifth interspace, 12.5 centimeters to the left 
of the midsternal line. The aortie arch was not palpable in the supersternal 
notch; no abnormal pulsations were seen. The retromanubrial dullness measured 
5.5 centimeters, and the area extended 38 centimeters to the right and 14 centi- 
meters to the left of the midsternal line. The heart was rapid, 128 per minute. 
Numerous runs of rapid rhythm with premature beats were noted. The first sound 
at the apex was abrupt and prolonged; the second sound at the base, reduplicated. 
The pulse was small, soft, rapid, and there was a distinct deficit of about 36 beats 
between apex and radial. Blood pressure was systolic 130, and the diastolic was 
94 millimeters of mercury. The peripheral arteries were not definitely sclerosed. 
Definite rales were found at both lung bases posteriorly. The lungs were some- 
what distended and emphysematous. 

The abdomen was greatly distended by a marked ascites. <A distinctly sharp 
edge of an enlarged liver was found. There was slight edema of the extremities. 

Urine showed 1.020 specific gravity, contained 3 per cent albumin, no sugar and no 
casts, and only a few pus cells. The Wassermann reaction was negative. 

Electrocardiograms (Fig. 6) taken on October 12 showed a high grade of 
auricular fibrillation, short, blunt, broad complexes with defective intraventricular 
conduction. The QRS intervals measuring about 0.12 to 0.14 second. Occasional 
premature contractions with a QRS of 0.8 second were seen. The curves of the 


following day were quite similar. After three days’ rest in bed the complexes were 
not so blunt, and the QRS intervals measured 0.06 to 0.08 seeond, the rhythm was 


91 
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quite regular except for occasional ectopic beats. No definite P-waves were seen. 
On March 16, 1929, there was a return to the broad complexes in some parts of 
the curves taken. The QRS intervals increased from 0.08 second to 0.14 second. 
The interval length for the most part varied irregularly with occasional ectopic 
and occasional short paroxysms of regular rhythm which was apparently of 


beats 
nodal or junctional origin. On March 17 the rate was very much reduced, no 


paroxysms were photographed, and on March 19 conditions were about the same. 
On December 6 there was little change except that the complexes were getting 
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Fig. 6.—Case 6. Leads from above downward, I, I, II, II, III, 111. Deep inspiration 
signalled. 


shorter and more blunt. This was especially marked in the very low, broad, blunt 
complexes of March 5, 6, 7. Bizarre complexes were frequently seen among the 
many premature contractions. The patient failed to improve much but was dis- 
charged and died about one week after her return home. 


Case 7.—P. S., a white decorator, aged 66 years, entered the hospital on April 
11, 1930, because of shortness of breath and palpitation. The onset of these symp- 
toms dated back to two and a half years before his entrance into the hospital. 
Swelling of the ankles and abdomen began about this same time. All symptoms 
disappeared during the night and were banished for several weeks after a period 
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of rest in bed even without medication. One year after the onset, treatment with 
digitalis was started and continued irregularly from that time for the next year 
and a half. Frequent periods of rest in bed were necessary. . 

The family history revealed the facts that the patient’s mother had died at 
63 years of ‘‘heart trouble’’ and his father of ‘‘dropsy’’ at the age of 53 years, 
The patient had had mumps as a child and pneumonia at the age of twelve. Gonor- 
rhea contracted at the age of 25 completed the list of past diseases. He was 
married at 21 years and was the father of 12 children of whom there were 7 living 
and well. There kad been no miscarriages. 

The physical examination showed an hypersthenie individual weighing about 
150 pounds and measuring about 64 inehes. The pupils reacted to light and in 
accommodation. The tonsils were small and red. His teeth showed pyorrhea 
and some caries. The aortic arch was barely palpable in the suprasternal notch, 
but there was evidence of dilatation of the aorta. The apex beat was in the fifth 
interspace outside the left midelavicular line. The heart rate was 50 and the 


Fig. 7.—Case 7. <Auricular fibrillation with changing intraventricular conduction time 
especially in Lead I, 


rhythm irregular with many premature contractions. There was a soft right basal 
systolic and a very soft apical systolic murmur just within the nipple line. The 
arteries showed moderate arteriosclerosis. The blood pressure was systolic 120 
millimeters of mereury and diastolic 90. There were moist rales at the bases of 
the lungs. The abdomen was full and soft. 

The urine showed a specific gravity of 1.013 and was negative except for the 
presence of many hyaline and granular casts. The P.S.P. excretion was 45 per 
cent. The Wassermann test was negative. The blood chemistry showed nonprotein 
nitrogen 44.4; urea nitrogen 23; creatinine 1.42; uric acid 4.44; and blood sugar 
108 mg. per 100 cubic centimeters. The hemoglobin was 80 per cent, the red blood 
cells numbered 3,281,000 and the white blood cclls 4,000 per cubic millimeter. The 
differential count showed: small mononuclears 26; large mononuclears 6; and 
neutrophilic polymorphonuclear cells 68. 

The first electrocardiogram (Fig. 7) taken April 16 showed auricular fibrillation, 
left ventricular predominance, questionable defective intraventricular conduction 
with a QRS of from 0.06 to 0.08 second. The heart rate was slow, 56 beats per 
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minute. There were occasional ventricular premature contractions as presented in 
complex 4 of Lead I. After complex 5 (Lead I) there is a probable shift to an 
idioventricular pacemaker with an increase of the QRS to 0.12 and 0.14 see. in 
the last four complexes. In Lead III after a narrow 0.08 second QRS com- 
plex with upright T-waves there are four blunt, broad 0.10 second QRS complexes 
with negative T-waves. On April 17 there was less conspicuous transient defective 
intraventricular conduction along with auricular fibrillation with the rate in- 
creased about 10 beats per minute. The QRS was 0.08 to 0.10, and the rate was 
60. On April 21 the rate was 74 with auricular fibrillation and more frequent 
ventricular ectopic beats or aberration, and the QRS, 0.09. T-1, T-2 and T-3 were 


negative. On April 22 the rate was 78 and the QRS 0.09 to 0.12 and sometimes 


Fig. 8.—Case 8. Leads, from above downward, I, I, III, III. Note abrupt changes 
in QRS width in complexes following compensatory pauses. 


broader complexes and greater aberration after longer rests. On April 26 the rate 
was 88 and the QRS 0.08 and there were rarely broad complexes with aberration. 
Auricular fibrillation persisted, and on June 14 with a rate of 110 to 120 the QRS 
measured never more than 0.08 second. Left ventricular predominance with a rise of 
the S-wave on deep inspiration and negative T-1, T-2 and positive T-3 were present, 
but no broad and bizarre complexes appeared. 

He was given digitalis again along with theophylline ethylenediamine and a 
low-protein, salt-poor diet on which he improved considerably. After the patient 
was discharged from the hospital on April 22 edema recurred, and he returned to 
the out-patient clinie where he responded to the digitalis, squills and mercury pill, 
and normal sinus mechanism was established. He was in regular follow-up at- 
tendance until December 15, 1930, when he died suddenly. 
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CASE 8.—Mrs. M. A., a white housewife, aged 57 years, came into the Heart 
Statien of Charity Hospital June 10, complaining of shortness of breath, palpita- 
tion, dizziness, pain in the left -arm and swelling of the feet and ankles. The 
symptoms had come on insidiously, and dyspnea had become noticeable two years 
before admission. The vertigo was troublesome for three months and the pain for 
six weeks, previous to the time she presented herself for treatment. Paroxysms 
of dyspnea and palpitation were noted even at rest at times, but always on exertion. 
The pain in the left arm was precipitated by effort and excitement and extended 
from the shoulder to the elbow. It had been sharp at times but was for the most 
part dull and of short duration. She had never had an attack of syncope but 
had felt weak and faint at times. 

The physical examination revealed an obese middle-aged woman of. sthenie 
habitus moderately orthopneic at times and with a slight tinge of cyanosis. The 
teeth had all been removed. The thyroid isthmus was slightly enlarged. The heart 
apex impulse was felt in the fifth interspace 10 centimeters to the left of the 
midsternal line; the aortic arch was not palpable in the suprasternal notch. The 
cardiae dullness extended 3 centimeters to the right and 12 centimeters to the left 
of the midsternal line. The teleroentgenogram showed an arch of 4.6 centimeters 
with a transverse and longitudinal diameter of 16 centimeters each. The heart 
rhythm was irregular with premature contractions appearing regularly after every 
other or every fourth beat at times. The aortic second sound was accentuated. 
No significant murmurs were heard. The blood pressure was 162 mg. Hg. systolic 
and 88 diastolic. The peripheral arteries were not appreciably abnormal for the 
patient ’s age. The lungs were negative. There were only a slight tenderness in the 
liver region and a questionable edema of the ankles. 

The urine was of 1.010 specific gravity and contained no albumin or sugar or 
casts but a few pus cells. The nonprotein nitrogen was 33.3 mg. and the blood 
sugar 78 mg. per 100 ¢.c. of blood. The blood Wassermann test was negative. 

The electrocardiograms (Fig. 8) showed frequent ventricular premature contrae- 
tions producing a bigeminy most of the time. A closer study of the narrower 
supraventricular complexes revealed distinct changes in the QRS width and especially 
the breadth of the S-waves. After the longer postextrasystolic pauses the QRS 
interval measured about 0.07 second, while after the shorter pauses the QRS interval 
increased to 0.10 second and when the rate was increased, abolishing the ectopic 
beats and compensatory pauses, the QRS interval broadened to 0.12 second. In 
Lead II this state of affairs was present throughout. In Lead IIT the changes 
were less readily observed but were nevertheless clearly present. The findings 
suggested a degree of partial, perhaps incomplete, bundle-branch block in which 
the conduction was at a critical level such that slight changes in rate and the 
length of the rest period were sufficient to cause sudden and pronounced changes 
in the intraventricular conduction time. This change was sudden, of an all-or-none 
character, and the partial intraventricular disturbance, even though slight, was of 
Type IL of partial intraventricular block, 


THEORETICAL DISCUSSION 


A consideration of certain physiological matters is essential ade- 
quately to present our point of view concerning the mechanism of par- 
tial bundle-branch block as the intraventricular counterpart of partial 
A-V block. It will be necessary for the sake of orientation to discuss 
in detail the theory of A-V block. 

Much evidence has accumulated which indicates unmistakably that 
the fundamental phenomena of conduction are everywhere the same, 
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in nerve, in skeletal muscle, and in cardiac muscle, whether the latter 
be a part of the auriculo-ventricular junction, the auricular muscle, 
the ventricular muscle, or the Purkinje fibers. This view is now 
widely accepted, although there are those who still cling to an oppos- 
ing conception, at least so far as the A-V junction is concerned 
(Mobitz,'? 1924, 1928 ; Straub and Kleemann,?° 1917). The clinical cases 
herein reported afford an opportunity of discussing certain matters 
which have up to the present not received adequate attention, or em- 
phasis and which are still not generally understood. 


Auriculo-Ventricular Block 


Wenckebach has recognized and described two main kinds of A-V 
block, named by Mobitz'*” Type I and Type II. Each, of course, may 
appear in variously modified form. But, for clarity in discussion, we 
shall briefly characterize the essential features of each. The first type 
is the one ordinarily regarded as typical of heart-block, showing as it 
does the occasional or more frequent dropped ventricular beats; the 
comparatively rapid, often apparently normal, conduction of the fol- 
lowing auricular impulse; and the more or less gradual prolongation 
of subsequent P-R intervals until an impulse fails to reach the ven- 
tricle and another beat is dropped producing ‘‘Wenckebach’s pe- 
riods.’’ In the severer stages of this type, we observe 2:1 or more 
rarely the higher grades of block or complete block. 

This type of block is now comparatively well understood. An ex- 
planation similar to that offered by us has been adapted to the various 
sub-types of block in an interesting paper by Scherf.'* Wenckebach 
and Winterberg’s™ conception of the mechanism of Type I block is 
much the same. Beginning with the dropped beat, the explanation 
previously advanced by us is this. The auricular impulse that is to be 
blocked penetrates the junction to a given depth and is blocked at a 
transverse plane, B. Because it is blocked, the tissue distal to plane B, 
not having responded, has extra time for recovery. The next impulse 
from the sinus consequently finds the region C, immediately beyond B, 
responsive and is, therefore, transmitted to the ventricle. The third im- 
pulse finds C depressed because of its previous response, and is trans- 
mitted more slowly. The fourth impulse finds C still more depressed, 
either because of cumulative fatigue or for some other reason, and 
consequently either fails to cause a response of C, or is transmitted 
still more slowly. Sooner or later unless the factors leading to recovery 
of @ balance those responsible for its depression, another impulse must 
fail to reach the ventricle. In the most stable form of partial block, 
2:1, C is eapable of responding only to every other impulse. 

The less common and less understood variety of A-V block is Type 
Il. It would be premature to attempt to explain it, but we may 
examine its outstanding characteristics. First observed by Wencke- 
bach’ and by Hay" Type II block shows no change in the length of 
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the A-V interval at the time of transition from one stage of block to 
another. The A-V intervals remain constant throughout, and, in per- 
haps the majority of cases, within normal limits. Although protean 
in its manifestations, it is in cases of block of Type II that we com- 
monly see abrupt transitions from apparently normal conduetion to 
temporary complete block or the reverse ; or two or more successive trans- 
missions of the auricular impulse to the ventricle followed by two or 
more successive failures, these occurring in irregular sequence. <A 
good example of the latter is illustrated by Mobitz.’* Abrupt transi- 
tion from an apparently normal mechanism to complete block is well 
shown in Case 4 of Wilson and Herrmann*! and by Ashman and Herr- 
mann."* This is the form of block which finds its counterpart in intra- 
ventricular conduction in the cases herein discussed, where there is 
abrupt transition from seemingly complete bundle-branch block to 
normal intraventricular conduction or the reverse. Whether or not 
the latter block was actually complete is, perhaps, questionable, as 
will be mentioned below. 

Scherf'® has made the interesting suggestion that in A-V block of 
Type Il, when the conduction time for impulses passing to the ven- 
tricles is within normal limits, the damaged or depressed area in the 
conducting pathway is practically limited to a plane cutting trans- 
versely across the A-V node or bundle. Thus, when the impulse does 
cross the extremely narrow gap, the loss of time is negligible. This 
explanation is in complete harmony with the converse conception 
which Herrmann and Ashman" had expressed to account for the phe- 
nominally long conduction times, ranging up to 1.01 second in one of 
their cases, namely, that a very long A-V interval is the result of a 
great breadth of injured or depressed tissue through which the im- 
pulse must make its way. They also stated that a shorter conduction 
time, other things being equal, argued for a shorter stretch of de- 
pressed tissue in the conducting pathway. 


Intraventricular Block 


We are now in a position to inquire whether, in intraventricular 
block, we may recognize the counterparts of Type I and of Type II 
A-V block. One of the chief problems which confronts us is to ex- 
plain why a sequence of events similar to those observed in partial 
A-V block of Type I with ‘‘dropped beats,’’ has never been observed 
in the human ease. We eannot look for the answer in a fundamental 


difference between the physiological properties of the bundle or 
bundle-branch tissue, and the A-V junction as Mobitz'** believed, but 
rather in the differences in the anatomical relationships and condi- 
tions. Substantiation of this view is found in experiments of Scherf 
and Shookhoff.’® After cutting the left bundle-branch and tempo- 
rarily compressing the right, regular Wenekebach periods, i.e., typical 
3:2, 4:3 grades of heart-block, were recorded. In discussing the rea- 
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sons for the rarity of partial bundle-branch block, and the absence of 
reports of bundle-branch block of the 4:3, or 3:2 type, we must briefly 
consider the various possibilities. As a first stage in block, there may 
be slight or moderate delay in one bundle-branch, a delay of from 
0.005 to about 0.04 second. Such delay results in the well-known elec- 
trocardiographie picture of incomplete bundle-branch block. In the 
next stage the prolongation of intraventricular conduction time may 
be greater. Here the impulse, sweeping normally through the opposite 
ventricle, penetrates the septum and activates the ventricle whose 
bundle-branch is damaged before that ventricle can be reached by the 
impulse delayed in its own branch. When, and if, this latter impulse 
does reach its ventricle, the tissue is refractory. The electrocardio- 
graphic picture is that of complete bundle-branch block. To quote a 
recent paper by Slater’? ‘‘innumerable cases which are called com- 
plete bundle-branch block are in reality incomplete bundle-branch 
block.’’ And further, according to Slater, ‘‘there is a matter of only 
0.035 to 0.05 second for the play of the various types of incomplete 
bundle-branch block to make itself manifest.’’ ‘‘This latter fact,’’ he 
says, ‘‘is what has made it so hard to find clinical examples of the 
various types of block to correspond to those of the A-V block.’’ 

Let us apply this conception to a hypothetical 4:3 bundle-branch 
block, of Type I which, but for the reason Slater gives, would resemble 
typical 4:3 A-V block. The first impulse will pass the defective 
bundle-branch with little or no delay. Thus, the ventricular complex 
is of practically normal form. The next impulse, however, to judge 
from analogy with A-V conduction, is considerably delayed. The ecor- 
responding complex is, therefore, typical of those of complete bundle- 
branch block. And the same thing will be true of the next two com- 
plexes, in which the delay is even greater. The fifth impulse, however, 
goes through, and again we should expect to see a complex of rela- 
tively normal configuration. The result will be an electrocardiogram 
in which every fourth QRS is relatively narrow, the others broad. 
This is precisely the type of electrocardiogram Slater publishes. His 
figure may, therefore, represent 4:3, 3:2 partial block of Type I. On 
the other hand, great progressive prolongation of the P-R intervals in 
partial heart-block with dropped beats is not always seen. And ex- 
perimentally all degrees of prolongation of conduction time are seen 
in compression -block, from those in whieh block occurs with hardly 
measurable variations in the intervals to those in which the prolonga- 
tion and variation is extreme (Ashman, unpublished observations). 
Therefore, unless there be some explanation other than that of Slater, 
it is hard to understand why the type of block under discussion is not 
sometimes observed. 

But let us carry our analysis still further. After 4:3 and 3:2 partial 
A-V block of Type I, we find 2:1 block, which as Wenckebach and 
Winterberg™ point out cannot be identified as to type, unless it is known 
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that the same heart at other times presents the typical picture of one 
or the other type of intraventricular block. Leinbach and White® haye 
reported a very clear example of 2:1 partial bundle-branch block and 
one from Stenstrém,”* and other illustrations are to be found ip 
Wenekebach and Winterbere."* It is impossible, of course, to say 
whether they are of Type I or Type II. 

It is generally stated, and there is no reason to question the state- 
ment, that 3:1 block is the stage following 2:1 A-V block of Type I, 
That it is rarely seen is a consequence of idioventricular activity. The 
ventricle rarely waits for the third impulse to come through, but 
escapes and thus the electrocardiographic picture of complete heart- 
bloek is seen. In the bundle branch, however, if the arguments of 
Slater tell the whole story, there is no apparent reason why partial 
2:1, 3:1, 4:1 or even higher grades of block should not be seen rela- 
tively frequently. The electrocardiogram, of course, should show 
more or less frequent, relatively normal, ventricular complexes, each 
pair separated by one, two or more complete bundle-branch block com- 
plexes. It is manifestly impossible to prove that Slater’s case does not 
represent just such a mechanism, i.e., 3:1, 4:1 block of Type I. 

At the same time, however, a third possibility exists. Slater’s elee- 
trocardiograms may, as he himself believes, portray a 3:1, 4:1 block 
of Type II. But it is quite impossible to decide with certainty between 
these three explanations. 

It should now be evident from our discussion that the arguments 
advanced by Slater do not satisfactorily explain why partial bundle- 
branch block, demonstrably of either type, is such a rarity. The 
physiologically satisfactory answer is given by Wilson and Herr- 
mann.*” In contrast to the situation in partial A-V_ block, the 
region of local depression in bundle-branch block is reached from 
both sides by the impulse, first through the branch from above and a 
little later from below by the impulse from the opposite ventricle. The 
consequence is that every impulse finds the physiological state of the 
depressed region the same. Excepting under unusual circumstances, 
therefore, there is no possibility of variation in the behavior of that 
region, or, in other words, of the appearance of partial block. Partial 
block of Type I can only appear, as we have pointed out, when some 
part of the conducting pathway periodically fails to respond and, there- 
fore, gains additional time for rest and recovery. Appreciation of this 
point of view will enable one to see that the other arguments to ex- 
plain the rarity of partial bundle-branch block are superfluous. 

However, physiological states and structural relationships of de- 
pressed and nondepressed segments of the bundle branch ean _ be 
imagined which could lead to the appearance of partial block of Type 


[. For example, a condition of irreciprocal conduction or unidirec- 
tional block may be present. Ashman and Hafkesbring, using ven- 
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tricular strips from the turtle heart, demonstrated that an impulse 
may pass a depressed region, if it travels first through normal, then 
enters strongly depressed, then slightly depressed and then reenters 
normal musele. But if the impulse was required to travel in the op- 
posite direction, it was blocked. Of course, the degree of depres- 
sion must be neither too small nor too great. According to their 
interpretation, the blocked impulse failed to pass because it failed to 
cause a response of the more strongly depressed region. Thus a 
proper orientation of less and more depressed areas in a bundle-branch 
block would make possible the appearance of Type I partial block by 
protecting the region of greater depression from the effect of the im- 
pulse from the other ventricle. It is this latter effect which, as Wilson 
and Herrmann”! believe, ordinarily prevents the appearance of partial 
bundle-branch block. 

In this connection it is interesting that in accounting for a human 
case of irreciprocal conduction in which, in the presence of complete 
A-V block, there was V-A conduction, Wolferth*?? was independently 
forced to assume that the same orientation of more and less depressed 
muscle was present which Ashman and Hafkesbring found by experi- 
ment did produce the condition. Other anatomical arrangements of 
the depressed regions in a bundle-branch might make possible the 
appearance of the 4:3 type of block, as, for example, in Seherf and 
Shookhoff’s'® experiments, but, with the latter exception, the phenom- 
enon would apparently depend upon unidirectional block. The 2:1 
bundle-branch block observed by Leinbach and White and the 4:1, 3:1 
block in Slater’s case may very possibly have been Type I intraven- 
tricular block and be explained on this basis. 


COMMENTS RELATIVE TO ADAPTABILITY OF THEORETICAL CONSIDERATION 
TO CLINICAL CASES 


As an important consequence of our analyses, there emerges the 
fact that it is impossible to recognize the type of intraventricular 
block excepting in rare cases. In all supposed instances one must 
be sure that the heart rhythm is regular. One example is hypothetical 
since it has not been observed in man. That is the occurrence of a 
narrow QRS, its gradual prolongation for one or more additional 
cyeles, and its abrupt return to the narrow form. As a variant of 
this, one might find a narrow cycle, next a much wider one, and then 
one or more still wider, but equal QRS complexes of typical bundle- 
branch block configuration. This sequence of events should repeat in 
each of these instances, of course. These would represent bundle- 
branch block of Type I. Another example, here Type IT, would be the 
occurrence of two or more narrow, followed by two or more wide 
complexes. 
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The cases herein reported, in which there is an abrupt transition 
from wide to narrow form, or vice versa (see especially Figs. 1 and 3), 
clearly represent intraventricular block of Type II and are, so far as 
we know, the only cases on record which can be proved to belong to 
that type. Perhaps the eritie will be inelined to dispute this point. 
He will discover that there is usually a very slight slowing of ven- 
tricular rate when the improvement in conduction oceurs, and will at- 
tribute the improvement to that factor. In this he will, no doubt be 
right. But at the same time, the evidence for block of Type II is 
unshaken, as is demonstrated by the narrowness of the QRS complexes 
of normal configuration, as compared with those during the block in 
Case 1. The latter average at least 0.16 second in duration (confirmed 
by the three leads) compared with 0.08 for the former. In block of 
Type I, the slight slowing might occasion a slight change in QRS 
width, but nothing approaching this degree. This is understandable 
if we recall that the damaged region will be reached during every 
eyele by impulses from both sides, and its physiological state will, 
therefore, remain unchanged. A slight slowing of the heart will not 
cause a sufficient immediate change in the physiological state to per- 
mit such a transition within the time of a single eycle. We are mani- 
festly dealing, therefore, with a Type II block, the only type in which 
such abrupt changes oceur. 

The immediate cause of the sudden transition, whether it be altera- 
tion in intraeardiae blood supply, in pressure, or in some other factor, 
is not to be regarded as essentially different from the causes of a rela- 
tively gradual transition. Under the circumstances of a rather sharply 
localized region of depression in a bundle-branch, yet one capable of 
producing block, but causing little or no slowing of the intraventricu- 
lar impulse, the only possible result of a gradual improvement in the 
functional condition is an abrupt transition from block to practically 
undelayed conduction. 

In conclusion, we suggest that in those eases of gradual transition 
from apparently complete bundle-branch block to normal intraven- 
tricular conduction, the functional change in the bundle-branch has 
affected a stretch of tissue of some length. Such a block is, therefore, 
generally to be regarded as an intraventricular counterpart of A-V 
block of Type I. Where no transitional complexes oceur, but the 
change is sudden, the defect is the intraventricular counterpart of 
A-V block of Type II with normal P-R intervals, and the affected 
stretch of muscle is presumably short. 


THEORETICAL CONSIDERATIONS REGARDING THE DANGER OF VENTRICULAR 
FIBRILLATION IN BUNDLE-BRANCH BLOCK 


One of the points stressed in this paper is the increased operative 
risk during bundle-branch block in those patients in whom the condi- 
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tion is a transient one. The outstanding danger appears to be ven- 
tricular fibrillation. 

From the theoretical side it is not difficult to see why the danger is 
present. The sequential invasion of the two ventricles, the one by the 
supraventricular impulse, the other by the impulse from the opposite 
ventricle, means that the former begins its recovery earlier. At the 
same time the ventricle whose bundle branch is damaged is in part 
depressed ; regions of muscle are presumably present through which 
conduction is slow. Now if, to the already existing depression, there 
is added the effect of the anesthetic, conduction of the impulse in some 
pathway may become slowed still more. Thus, by the time impulse 
has travelled through this region, the muscle beyond, which was acti- 
vated relatively early, may have passed out of the absolutely refrac- 
tory state, and re-entry is possible. With re-entry the impulse can 
again swing through the same circuit. Ventricular tachyeardia (or 
flutter) progressing rapidly to fibrillation is the consequence. If, to 
these factors, irreciprocal conduction or unidirectional block be added, 
the possibility of fibrillation is much easier to understand. Garrey”® 
and Mines* agreed on the importance of one-way block for the estab- 
lishment of fibrillation, and this view has recently been supported by 
Sehmitt and Erlanger.*’ 


SUMMARY 


1. Eight cases of partial bundle-branch block of varying degrees are 
presented with abstracts of their clinical histories, complete physical 
and laboratory data and electrocardiographie studies. 

2. Three unusual cases of transient Type II, intraventricular or 
bundle-branch block are recorded with sudden transition from com- 
plete bundle-branch block to normal intraventricular conduction times 
in response to respiratory maneuvers. The possible mechanical or 
nervous factors concerned in the production of the changes are con- 
sidered to be anoxemia as well as fatigue. Vagus effect may be con- 
tributory. 

3. We have stressed especially the importance of the recognition of 
this transient type of disturbance because of its better prognostic out- 
look. When present it must be relieved by therapeutic rest before 
necessary surgical or intravenous procedures are to be undertak: 

4. The increased risk assumed in submitting patients, in the pres- 
ence of bundle-branch block, to a procedure that may apparently only 
slightly affect the blood pressure and the heart is emphasized. 

5. The theories of partial heart-block with special reference to and 
the intraventricular counterparts of the accepted Types I and II of 
auriculoventricular types are discussed at some length. 

6. The theoretical reasons for the danger of precipitating fatal ven- 
tricular fibrillation in the presence of bundle-branch block are given. 
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OBSERVATIONS ON THE ETIOLOGY AND TREATMENT ORF 
PAROXYSMAL VENTRICULAR TACHYCARDIA* 


Epwarp H. Scuwas, M.D. 
GALVESTON, TEXAS 


LTHOUGH the subject of ventricular tachycardia has been ex- 

ceedingly well studied, the total number of cases reported in the 
literature has been small. In this communication three additional 
cases are reported, two of the usual type and one of the alternating 
bidirectional variety. In one ease the paroxysms were associated with 
persistent atrioventricular rhythm, a combination not previously re- 
ported in the literature. In addition, the effectiveness of quinidine 
therapy in the alternating bidirectional variety of ventrieular tachy- 
eardia is demonstrated for the first time. 


CASE REPORTS 


CASE 1.—Diagnosis: Hypertensive heart disease, congestive heart failure, ven- 
tricular tachycardia, digitalis intoxication. L. B., a negro laborer, 47 years old, 
entered the John Sealy Hospital January, 1924, because of an acute bronchitis. The 
routine examination revealed a blood pressure of 160/100 mm. Hg. No eardiae 
enlargement was demonstrable either by physical examination or by roentgenological 
study. The urine showed a trace of albumin. He was not seen again until Septem- 
ber, 1927, when he re-entered the hospital complaining of shortness of breath and 
swelling of the feet of about two months’ duration. Examination at this time re- 
vealed moderate cardiac enlargement, a blowing mitral systolic murmur, enlarge- 
ment of the liver, moist rales in the base of both lungs, and edema of the lower 
extremities. The systolic blood pressure ranged from 165 to 180, and the diastolic 
from 105 to 115. The blood Wassermann was negative. The urine showed a 
persistently low specific gravity. The blood chemistry was normal. The electro- 
cardiogram showed a moderate degree of left ventricular preponderance, slurring 
of QRS complexes in all leads, oceasional auricular and ventricular premature beats, 
and inversion of the T-wave in Leads I and II. Following digitalization he made 
a rapid and satisfactory recovery. Shortly after his discharge he discontinued treat- 
ment and began doing hard manual labor on the docks. He re-entered the hos- 
pital in October, 1927, in essentially the same condition as on the preceding ad- 
mission. After a prolonged period of bed rest and the usual therapeutic procedures 
he improved and was discharged practically free of symptoms. He was seen at 
irregular intervals in the Out-Patient Department until January, 1928, when he was 
again hospitalized because of congestive heart failure. On this admission gallop 
rhythm and alternation of the pulse were noted for the first time. The electro- 
eardiogram showed no significant changes over those taken on previous admissions. 
The response to treatment was much slower than previously, and after prolonged 
treatment he was sent home to spend the remainder of his life as a eardiae invalid. 

On May 16, 1929, he was brought to the emergency room of the hospital. He 
appeared to be in great distress. The mental state was that of a stupor, and he 


_ *From the John Sealy Hospital and the Department of Internal Medicine. Univer- 
sity of Texas, School of Medicine, Galveston, Texas. 
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could be aroused only with difficulty. The pulse was imperceptible at the wrist, 
The blood pressure was too low to be taken. On auscultation of the heart the rate 
was found to be above 200, apparently quite regular, but there seemed to be some 
variation in the intensity of the individual heart sounds. Moist rales were heard 
throughout the chest. Six mg. of strophanthin were given intravenously without any 
apparent effect. The electrocardiogram showed a ventricular tachyeardia with a 
rate of 220 (Fig. 1 A). At 10:30 o’clock, 0.3 gm. of quinidine sulphate was given 
by mouth, followed by 0.6 gm. at 11 o’clock. There was a sudden return to normal 
rhythm at 11:20 o’clock. The rate was 75, regular except for an occasional pre- 
mature beat, and the blood pressure was 105/80 mm. (Fig. 1B). After re- 
covery he stated that he had been having similar attacks for about one month. 
He had been taking digitalis at irregular intervals for the past six weeks. The 
attacks came on suddenly without apparent cause, lasted from a few minutes to 
several hours and ceased quite abruptly. During the attacks he said that he 


Fig. 2.—Case 1. Leads I, II, and III. Curve taken following digitalis intoxication. 
Auricular fibrillation is present with complete heart-block and idioventricular rhythm. 
The ectopic beats appear in couples and in the majority of cases show alternation in 
direction. 


became quite short of breath, very weak, and had a feeling of constriction in his 
chest. The paroxysm which brought him to the hospital had lasted eighteen hours. 

For two or three days following the attack the pulse was quite irregular, due to 
many premature beats which occasionally produced a bigeminy. There was no 
edema present. He was placed on 0.6 gm. of quinidine sulphate daily. After a 
few days the pulse became quite regular. On May 29, 1929, while taking a bath, he 
had another paroxysm which lasted about an hour. The curves taken at that time 
were identical with the former ones. He was given 0.6 gm. of quinidine sulphate 
by mouth, and the paroxysm ceased twenty minutes later. On June 6, 1929, he 
suffered another attack which lasted about fifteen minutes. The quinidine was 
increased to 1.3 gm. daily. His general condition had improved a great deal, and 
he was discharged from the hospital and advised to continue taking 1.3 gm. of 
quinidine daily. On June 25, 1930, he appeared in the eclinie and stated that he 
had suffered no more attacks but that he had become very short of breath. He had 
been taking the quinidine as prescribed. Examination showed the patient to be very 
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dyspneic, the liver was greatly enlarged, and there was a pitting edema extending 
well above the knees. The pulse was regular, rate 96, and alternation was present. 
The blood pressure was 168/105 mm. Hg. He was given a prescription for thirty 
0.1 gm. tablets of the powdered leaf of digitalis and advised to take two tablets 
four times daily until fourteen had been taken and then to return for observation. 
After returning home his condition became much worse, and instead of returning 
to the hospital he continued taking the digitalis until he had exhausted his supply, 
ie., 3 gm. of the powdered leaf of digitalis in less than four days. He was brought 
to the emergency room June 30, 1930, in a paroxysm which had lasted four hours. 
It ceased a few minutes after taking an clectrocardiogram which was identical with 
those taken previously during the paroxysms. He stated that he had been having 
five to six attacks daily since the second day after he began taking digitalis. An 
electrocardiogram taken after the paroxysm revealed the following: auricular 
fibrillation, complete heart-block, and idioventricular rhythm (Fig. 2). Quinidine 
sulphate was administered in doses of 0.6 gm. every four hours. He had one 
paroxysm during the night which lasted only a few minutes. Dyspnea was marked, 
and a generalized anasarea was present. He died suddenly the following morning. 

Autopsy Findings.—The heart weighed 950 gm. There were a few adhesions be- 
tween the left ventricle posteriorly and the parietal pericardium. There was marked 
dilatation of the right side of the heart. The left ventricular wall was three 
centimeters in thickness. The valves showed no significant changes. In the tip 
of the left ventricle near the endocardial surface a healed infaret one centimeter in 
diameter was found. The first part of the aorta showed some dilatation and a few 
atheromatous plaques. The coronary arteries were moderately thickened and tortuous. 
Microscopically, the kidneys showed evidence of a chronic diffuse nephritis. 

The curves taken during the paroxysms of tachyeardia in this ease do not 
fulfill all the criteria cited by Robinson and Herrmann,! as the P-waves are not 
distinguishable. However, the form of the ectopic beats seen in the curve taken 
after cessation of the paroxysm are similar to those ventricular complexes seen 
during the rapid rate. In addition, the clinical course of the tachyeardia and the 
effectiveness of quinidine therapy establish the diagnosis, and readily differentiate 
it from the condition with which it most likely would be confused, namely, auricular 
flutter with a one to one response. The curve (Fig. 2) taken following the severe 
digitalis intoxication is quite unusual. Auricular fibrillation is undoubtedly present 
with, perhaps, complete auriculo-ventricular block, as none of the ventricular com- 
plexes conform to the supraventricular type. Four different types of ventricular 
complexes are seen, each recurring at perfectly regular intervals. The complexes 
appear in couples and show alternation in direction in the majority of instances. 
The role of digitalis as a precipitating factor of the paroxysms of ventricular 
tachyeardia in this case cannot be questioned. The condition had been perfectly 
controlled by quinidine for several weeks, the paroxysms reappearing shortly after 
the institution of digitalization, and increasing greatly in frequency as the ad- 
ministration of the drug was continued. 


CasE 2.—Diagnosis: Hypertensive heart disease, congestive heart failure, coronary 
occlusion, chronic uremia, ventricular tachycardia. E. B., a white man, fifty-four 
years old, an engineer by occupation, entered the hospital June 22, 1930, complaining 
of shortness of breath and swelling of the feet. These symptoms first appeared 
about seven months ago and had been progressively becoming worse. He had been 
told by several physicians that his blood pressure was over 200. Four nights be- 
fore coming to the hospital he had a severe attack of dyspnea associated with in- 
tense precordial pain. The pain was most intense over the lower end of the sternum 
and under the left scapula. This pain persisted for about four hours. Since this 
attack his condition had become much worse, and of late he had been having severe 
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headaches and attacks of intractable vomiting. The past history was irrelevant. 
The family history was interesting in that his father, mother, and one sister had 
died of kidney trouble. 

On physical examination the patient was quite dyspneic. The heart was greatly 
enlarged. A moderately loud blowing systolic murmur was heard at the apex. The 
pulse was quite irregular due to many premature beats, which occasionally produced 
long runs of bigeminy. The blood pressure was 140/80 mm. Hg. The peripheral 


Fig. 3.—Case 2. Three usual leads, upper two strips are Lead I. The offset and 
onset of a paroxysm of ventricular tachycardia are shown in the second strip. The 
rate (taken from another portion of the record) is 160. Atrioventricular rhythm is 
present. There is some evidence of retrograde heart-block. Note the marked inversion 
of the T-waves in the first two leads. 


vessels were markedly sclerosed and showed some beading. The liver was greatly 
enlarged, and there was some ascites present. Moist rales were heard over the chest 
posteriorly. There was a pitting edema of the lower extremities. The routine blood 
count revealed a marked secondary anemia. The blood urea was 100 mg., and the 
creatinine was 7.5 mg. per 100 ¢.c. of blood. 

The patient had heen under the treatment of a physician in the city for several 
months and was taking digitalis up to the time of admission to the hospital, how- 
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ever, it was impossible to ascertain the amount that he had taken, The day follow- 
ing admission it was noticed that in addition to the many premature beats, there 
were short paroxysms of tachycardia lasting from a few seconds to as long as 
thirty minutes. The rate during the paroxysms was approximately 150, and the 
rhythm showed a slight irregularity. The onset and offset were abrupt. Vagal 
stimulation had no effect on the rate. An electrocardiogram showed atrio-ventric- 
ular rhythm with runs of ventricular tachyeardia during which the rate was 160 
(Fig. 3). He was immediately placed upon 0.75 gm. of quinidine sulphate daily. 
The premature beats decreased greatly in number, and no more paroxysms of tachy- 
cardia were noted. Subsequent curves taken revealed only occasional ventricular 
premature beats; however, the atrio-ventricular rhythm persisted. In spite of 
treatment his general condition became rapidly worse, and he died a week later in 
uremic coma, the terminal event being a hypostatic pneumonia. Autopsy was re- 
fused. ‘ 

The réle of digitalis in the production of the arrhythmia in this case is not quite 
so evident as in the other cases, although it was apparently a factor. The patient 
had been taking digitalis for some time, but it was impossible to ascertain the ex- 
act amount taken. Atrio-ventricular rhythm is known to occur occasionally as a 
result of digitalis administration, but it is not generally thought of as being a 
toxie manifestation of the drug. The runs of bigeminy noted on admission offer 
further evidence that he had probably received too much of the drug. The history 
of the sudden onset of severe precordial pain, the prostration, the fall in blood 
pressure, and the progressive heart failure furnish sufficient clinical grounds for the 
diagnosis of coronary occlusion. The marked inversion and the character of the 
T-waves would tend to confirm this diagnosis. 


CASE 3.—Diagnosis: Syphilitic heart disease (?), aortic regurgitation, congestive 
heart failure, auricular fibrillation, ventricular tachycardia. K. C., a white man, 
sixty-five years old, a watchman by occupation, was sent into the John Sealy Hos- 
pital March 28, 1929, complaining of intense cramping pain in the lower part of 
the abdomen. Examination revealed a strangulated left inguinal hernia. A careful 
cardiac examination was not done at that time. He was immediately subjected to 
a surgical operation, the strangulation relieved and the hernia repaired. Local an- 
esthesia (novocaine) was employed. Post-operative recovery was uneventful, and he 
was discharged three weeks later in good condition. 

He returned to the hospital June 27, 1929, complaining of shortness of breath 
and swelling of the feet which began two weeks previously, and which had become 
progressively worse. The family history was irrelevant. Twenty years previously 
he had had a bad attack of gonorrhea which was followed by a stricture of the 
urethra. He denied ever having had a penile sore. On physical examination there 
was some obesity. Dyspnea was marked. The chest was quite emphysematous. The 
heart was greatly enlarged downward and to the left. On auscultation there was 
heard at the aortic area a soft to-and-fro murmur. The heart rate was rapid and 
quite irregular, due to many premature beats. The blood pressure was 150/65 mm. 
Hg. A moderate amount of arteriosclerosis of the diffuse type was present. Moist 
rales were heard over the entire chest, the liver was enlarged and tender, and a 
pitting edema extended well up the thighs. The electrocardiogram showed sinus 
rhythm, slurring of the QRS complexes in all leads, inversion of the T-wave in 
Leads I and II, and ventricular premature beats. Following digitalization and 
rest in bed the symptoms and the edema disappeared. He was discharged July 7, 
1929, and advised to continue taking a maintenance dose of digitalis. 

He returned to the Out-Patient Department at regular intervals for observation. 
He remained fairly well until February 17, 1930, when it was necessary to hospitalize 
him again because of congestive heart failure. On this admission the physical ex- 
amination was essentially the same except that the degree of failure was more 


410 THE AMERICAN HEART JOURNAL 


marked. The blood pressure was 150/80 mm. Hg. Alternation of the pulse was 
noted. As before, the pulse was quite irregular due to many premature beats. An 
electrocardiogram was similar to that taken on the previous admission (Fig, 4), 
The blood urea nitrogen was within normal limits. The blood Wassermann was 
frankly negative. It was necessary to resort to the use of the mercurial diureties 
to mobilize the edema. After three weeks of energetic treatment he was discharged 
edema-free, but the dyspnea, though lessened, still remained. 

He returned to the hospital two weeks later again showing marked dyspnea and 
edema. Examination May 5, 1930, revealed a generalized anasarea. The pulse was 
still irregular because of many premature beats, and the blood pressure was 140/68 
mm. Hg. Intense pulmonary congestion was evident. He had been taking 0.1 gm. 
of the powdered leaf of digitalis daily since the last dismissal from the hospital. 
The interne was not cognizant of this fact, and from May 5 to May 18, he received 
3 gm. of the powdered leaf of digitalis. The electrocardiogram on admission showed 
sinus rhythm, whereas a curve taken on May 19, 1930, showed auricular fibrillation 


Fig. 4.—Case 3. Three usual leads. Record obtained on February 17, 1930. Sinus 
rhythm is present with frequent ectopic beats. There is slurring of the ventricular 
complexes in all leads. The T-waves in Leads I and II are inverted. 


with ventricular premature beats producing a bigeminy (Fig. 54). A_ tracing 
taken the following day revealed paroxysms of alternating bidirectional ventricular 
tachyeardia (Fig. 5B). The next day the frequency and the duration of the 
paroxysms increased. One paroxysm was observed to last three hours. The dig- 
italis was immediately discontinued and the administration of quinidine sulphate 
begun, in doses of 0.6 gm. daily. This was increased the following day to 1 gm. 
daily. Six hours after the quinidine was started the paroxysm ceased and numerous 
observations failed to reveal any reappearance; however, the auricular fibrillation 
along with occasional ectopic ventricular beats persisted. The patient showed no 
response to treatment, the edema being exceedingly obstinate. A few days before 
death he developed marked mental symptoms. Death occurred May 27, 1930. 
Autopsy was refused. 

On admission this patient was apparently fully digitalized, as he had been taking 
a maintenance dose of digitalis for several weeks prior to his final entry. When he 
entered the hospital, sinus rhythm was present along with many ectopic ventricular 
beats. Due to an oversight he was given digitalis in sufficient amounts again fully 
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to bring him under the influence of the drug. Auricular fibrillation appeared after 
a short time, and was undoubtedly a manifestation of digitalis intoxication. The 
associated bigeminy would tend to substantiate this contention. Shortly thereafter, 
the appearance of the paroxysms of ventricular tachycardia were noted. As in the 
cases reported by Palmer and White? there is not only alternation in the direction of 
the ventricular complexes, but there is also predominantly alternation in the length 
of the cycles, the interval between an inverted and an upright complex being shorter 
thas that following an upright complex in Leads I and II, whereas the reverse holds 
true in Lead III. It is interesting to note that the majority of the cases of al- 
ternating bidirectional ventricular tachyeardia reported were associated with au- 
ricular fibrillation. 


DISCUSSION 

No definite proof has as yet been advanced as to the underlying 
mechanism in ventricular tachyeardia. For the unidirectional type, 
most writers advance the theory that the mechanism is similar to that 
which is generally conceded to produce paroxysmal auricular tachy- 
cardia, namely, a single irritable ectopic focus. The two types of 
tachycardia are similar in that the onset and offset of the abnormal 
rhythm are abrupt and bear the same relationship to the normal 
rhythm as do single ectopic beats. The great point of difference, how- 
ever, is that the action of the heart during paroxysms of auricular 
tachyeardia is notable for its regularity, whereas in the ventricular 
type, as emphasized by Strong and Levine,* a slight but noticeable 
irregularity occurs. Largely because of this irregularity, and because 
of the therapeutic response of the condition to quinidine, Levine and 
Fulton* have suggested that the underlying mechanism is a cireus 
movement similar to that seen in the auricle in auricular fibrillation 
and flutter. The variation in the configuration of the abnormal com- 
plexes, which is commonly seen, could be explained on a basis of aber- 
ration; nevertheless, it is more logical to assume that it is a result of 
a variance of the path assumed by the cireus, which likewise explains 
the slight irregularity in rhythm.? The unusual curve (Fig. 2) taken 
in Case 1, following the digitalis intoxication, could possibly be due 
to a cireus movement similar to that producing the paroxysms of 
tachyeardia, its path being greatly altered by changes in the refractory 
period of the heart muscle, a result of the toxie effect of the digitalis. 
The possible mechanisms underlying the alternating bidirectional type 
of ventricular tachycardia have been discussed in detail in the litera- 
ture.2> The double ventricular cireus movement as suggested by 
Palmer and White seems most likely, as the condition cannot be ade- 
quately explained on the basis of a single circus. Clinically, the two 
types are identical and can be separated only by electrocardiographic 
study. 

The majority of the eases of ventricular tachyeardia have occurred 
in individuals with advanced heart disease, most of them being in a 
state of congestive or anginal failure at the time of the onset of the 
arrhythmia. However, several cases are on record in which no abnor- 
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mal cardiac findings were demonstrable. The alternating bidirectional 
variety occurs with greater uniformity in patients with grave forms 
of heart disease than does the unidirectional type. In all of the cases 
of the alternating bidirectional form reported, pathological change in 
the heart was noted; in one instance the only finding was cardiac en- 
largement, the remainder showed evidence of marked structural car- 
diae disease. Advanced coronary artery disease and coronary occlu- 
sion are important predisposing factors. Coronary occlusion was 
present in eight out of the ten cases in one series.* In approximately 
one-fourth of the cases reported, cardiac infarction had preceded the 
onset of the ventricular tachyeardia. In patients in whom no organic 
heart disease is present, the prognosis is essentially good; in those in 
whom definite organic changes are evident, the prognosis is grave, 
especially if the alternating bidirectional form of tachycardia is pres- 
ent, the majority of these patients dying in from a few hours to a few 
weeks. 

The relationship of digitalis to the oceurrence of ventricular 
tachyeardia has been emphasized by a great many writers on the 
subject.® 7% % 77572 Tt undoubtedly plays a very important part, 
acting largely as the precipitating or exciting factor. Considering 
all of the eases of both types, the drug had been administered prior to 
the onset of the arrhythmia in approximately 50 per cent of the cases, 
and in the majority of these, it was given in excessive amounts. In 
Case 1 of this group, in which the paroxysms had been completely 
controlled by quinidine, there was a reappearance shortly after the 
institution of digitalization, and they increased greatly in frequency 
and duration as the administration of digitalis was continued. In one 
of the cases reported by Gilchrist,’* Case 2, the frequency of the par- 
oxysms was greatly increased by the giving of digitalis. In Cases 2 
and 3 of Levine and Fulton’s series, the giving of digitalis caused an 
inerease in the rate of the tachycardia, and a similar experience was 
reported by Orsi and Villa.’* To the contrary, in the ease reported by 
Hart'* ‘‘small doses of digitalis’? caused no recurrence; Wolferth and 
MeMillan,’® Cases 2 and 3, gave digitalis in full doses after the cessa- 
tion of the paroxysm without apparent effect as regards recurrence. 


The réle of digitalis as an exciting factor in the causation of ven- 
tricular tachyeardia is much more apparent after a study of the re- 
ported cases of the alternating bidirectional type. Including the case 
herewith reported there are twenty-two cases recorded in the litera- 
7 % 12, 13,16, 17,18 Of this number, excluding three of Gal- 
in which the records are not clear, all but two cases 
had received digitalis. Of these seventeen cases, fifteen were said to 
have received the drug in toxie amounts. In the case of this type re- 
ported here, digitalis had been given in sufficient amounts to convert 
sinus rhythm to auricular fibrillation. In the case reported by Orsi 
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and Villa,’ a change from the usual type of ventricular tachyeardia 
to the alternating bidirectional form occurred a few seconds following 
the intravenous injection of calcium chloride. 

Despite the fact that evidence has been adduced to show that quin- 
idine itself may cause ventricular tachycardia,’ ** the drug appar- 
ently has a specifie effect in terminating the paroxysms of tachyveardia 
and preventing their recurrence. In all the cases reported in which 
the drug has been used, uniform success has been attained. The drug 
is apparently just as specific in controlling the alternating bidiree- 
tional variety as in the usual type, although no definite conclusions 
ean be drawn from its use in a single ease. The amount of the drug 
necessary to produce therapeutic results varies greatly from case to 
ease. On the whole, somewhat larger doses are needed to terminate a 
paroxysm than is necessary to prevent the recurrence of paroxysms. 
Very large maintenance doses of the drug have been given over long 
periods of time without any ill effects. In those cases in which the 
patient’s condition is critical, it is perhaps best to administer the drug 
intravenously, although its action by mouth is quite prompt. 


SUMMARY AND CONCLUSIONS 


1. Three cases of paroxysmal ventricular tachycardia are reported, 
two of the usual variety and one of the alternating bidirectional type. 

2. All three cases were treated with quinidine with uniform success 
in controlling the arrhythmia. 

3. Digitalis, especially when given in excessive amounts, is appar- 
ently an exciting factor in the production of ventricular tachyeardia. 
The association is much closer in the alternating bidirectional variety 
than in the unidirectional form. 

4. Beeause of the close association between coronary occlusion, digi- 
talis, and ventricular tachycardia, digitalis should be administered 
with extreme caution to patients who give a history of a recent cardiac 
infaretion. 

Note.—The author is indebted to Dr. R. S. Palmer and other members of the 
Cardiographie Laboratory of the Massachusetts General Hospital, Boston, and to 
Dr. George R. Herrmann of New Orleans, for valuable help in the interpretation of 
the eurves from Case 1. 
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THE EFFECT OF VENTRICULAR EXTRASYSTOLES ON THE 
A-V CONDUCTION TIME OF THE NEXT 
AURICULAR IMPULSE*{ 


ERNEST BLOOMFIELD ZEISLER, M.D. 
Cricago, 


“ IS fairly common for the A-V conduction time of the auricular 
impulse directly following a ventricular extrasystole to be pro- 
longed. A ease is here presented in which this phenomenon was quite 
prominent. This was analyzed in an essentially quantitative manner, 
because otherwise the nature of the phenomenon could not be thor- 
oughly understood. 
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Fig. 1.—Leads I, II, II, and III of Curve 1. 


TABLE I (FoR FiG. 1) 


|| POST EXTRASYSTOLIC 


R-P  ||.94].92 
—| —| —| 


Fig. 1 shows portions of a eurve with frequent right ventricular 
extrasystoles, after which the next auricular impulse is conducted 
either more slowly or not at all. This partial—and occasionally com- 


*From the Heart Station, Michael Reese Hospital, Chicago, IIl. 


tAided by the Emil and Fannie K. Wedeles Fund for the Study and Investigation 
of Diseases of the Heart and Circulation. 
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plete—A-V block is explained as follows: The impulse of the ven- 
tricular extrasystole is conducted backward through the common bun- 
dle to the A-V node. It is not conducted past the node to the auricle 
(this would be a retrograde ventricular extrasystole, which has never 
been proved to occur), but it does renew the refractory period of the 
node, so that the next auricular impulse finds the node either relatively 
or absolutely refractory and is accordingly either partially or com- 
pletely blocked. We place the block in the node rather than in the 
bundle because the refractory period is normally longer in the node 
and block is more readily produced there.* 

The A-V conduction time of every beat depends upon four things: 
(1) the presence or absence of organic disease of the A-V node or 
bundle; (2) the alteration of the A-V node or bundle by drugs or other 
chemical influences; (3) vagus and sympathetic influences at the time 
of passage of the impulse through the node; and (4) the time permit- 


Fig. 2.—Leads I, II, and III of Curve 2, taken two days after Curve 1. 


TABLE II (For Fic. 2) 


POST EXTRASYSTOLIC 
R-P <.36|<.34 


P-R .18] .18] —| -|.34) -| - 


ted for recovery of the node after the passage of the last preceding 
impulse. This time interval, which is called the recovery time, is 
measured from the beginning of the preceding QRS complex to the 
beginning of the P-wave, and is designated by R-P. Other things 
being equal, the conduction time increases monotonically as the recov- 
ery time decreases ;* but, as is well known, even with a long recovery 
time conduction may be slowed by nervous influences. 

To illustrate these principles I have marked on the electrocardio- 
grams shown in Figs. 1, 2 and 3, the recovery times above the curve 
and the P-R intervals below. Where the P-wave is partly buried in the 
T-wave, only an upper limit can be determined for the recovery time; 
when a beat is completely blocked, the P-R interval is indicated by a 
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dash. The measurements are tabulated in decreasing values of the 
recovery time as follows: 

It is seen that in general the P-R interval increases as the recovery 
time decreases; the exceptions most probably indicate temporary 
changes in tonus of the cardiae efferent nerves. On the whole, A-V 
conduction is slower in Curve 2 than in Curve 1. 

To find out what part of the delayed conduction is due to vagus 
tone we gave the patient 149 gr. of atropine sulphate hypodermieally 
just after Curve 2 was taken; thirty minutes later Curve 3 was taken. 
The sinus rate was increased only slightly (from 55 to 59). We see 
again the same general rule for increase of the P-R interval with 
decrease of the recovery time: 

Whereas before atropine, complete block occurred with a recovery 
time as long as 0.42 sec., after atropine, there is no instance of ecom- 
plete block until the recovery time is as short as 0.20 see. Similarly, 


Fig. 3.—Leads I, II, and III of Curve 3, taken on the same day as Curve 2, thirty 
minutes after atropine. 


TABLE III (For 3) 


POST EXTRASYSTOLIC 
R-P =|] 1.08 | .92 | .90 | .88 | .86 | .86 | .86 | .82 | .78 || 38] .38 | 32] .28] .20] .16] .12 
P-R || .18| .18 | .16 | .16| .16| .18| .18 |] .20] .22].32; - 


| 


before atropine we have a P-R of 0.36 see. with a recovery time as long 
as 0.48 see. and after atropine a P-R of only 0.20 see. with a recovery 
time as short as 0.38 see. Thus A-V conduction is greatly improved 
after atropine. After atropine there is no delay in conduction beyond 
normal limits (0.22) until the recovery time is reduced to 0.28 see. or 
less than half the recovery time (0.65 sec.) at normal sinus rhythm 
(rate 72, PR = 0.18), and there is no complete block until the reeov- 
ery time is reduced to 0.20 see. or less than one-third the normal. This 
marked improvement in conduction indicates that the A-V block be- 
fore atropine was due to vagus influence and not to organic disease. 
To rule out a possible sympathetic depression adrenalin was injected 
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on a subsequent day ; this had no effect on the block, so that it appears 
to have been the vagus which was the controlling factor, though the 
patient had had no digitalis or other vagus stimulant. 

These observations indicate that the effect of a ventricular extra- 
systole on the A-V conduction of the next auricular impulse is no dif- 
ferent in nature from the effect of an auricular extrasystole with the 
same recovery time on its own A-V conduction. It follows that com- 
plete block of the auricular impulse directly following a late ventricular 
extrasystole has the same significance as a blocked early auricular extra- 
systole. 

I wish to express my thanks to Dr. Louis N. Katz for his helpful diseussion and 
his valuable criticism. 

REFERENCES 
1. Lewis, T.: Quart. J. Med., 14: 339, 1921. 
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A CASE OF MALIGNANT ENDOCARDITIS (PNEUMOCOCCAL), 
WITH EARLY CALCIFICATION AND WITH 
CALCAREOUS RENAL EMBOLI 


E. R. Cuntrnan, M.D., Anp W. S. Baxter, B.A. 
Lonpon, ENG. 


HIS ease is recorded for two reasons. 

First, it shows the great rapidity with which ealeification can 
take place in newly-formed vegetations on an infected heart valve. 
The second point of interest is the presence in the arterioles of the 
kidney of calcified emboli. These have caused, not infarction by oe- 
clusion, but hemorrhage by trauma in the neighboring renal substance. 
Whereas it is always assumed that emboli in cases of malignant 
endocarditis come from vegetations on the heart valves, it is a difficult 
thing to demonstrate. In this instance, however, there can be little 
doubt as to the eardiae origin of the ecaleareous material in the vessels 

of the kidney. 


The patient, a youth of 19 years, was admitted to St. Bartholomew’s Hospital, 


London, on April 23, 1930, with a twenty-four hours’ 


history of malaise, fever, 
headache, and some mental confusion. He complained chiefly of pain in the back. 

On examination, the chest showed impairment of movement, percussion note and 
air-entry all over the right side, but no added sounds. 

The heart was considerably enlarged; mitral and aortic regurgitant murmurs 
were present, but no presystolic murmur. 

The general appearance of the patient and his temperature chart (T:101.4° F., 
P:96, R:32), together with the chest signs, led to a diagnosis of lobar pneumonia. 

There was a vague history of rheumatic disease in childhood which might have 
accounted for the heart signs. 

During the following three days the lung signs on the right side cleared up, 
but the patient did not feel any better, although the chart on the evening of the 
fourth day suggested a crisis. On the fifth day he had his first rigor. Rigors 
followed at the rate of 2 or 3 daily. A few days later the patient complained of 
transient joint pains and occasional numbness of the extremities. The heart sounds 
were found to alter slightly from day to day. Blood culture was made on the 
ninth day and grew pneumococci (Type IIL). Sudden mistiness of vision in the 
right eye occurred and retinoscopy showed a pale quadrant in the fundus. Petechiae 
began to appear and became very numerous on the neck and chest: in a few days 
the body was covered with them. Red blood cells in abundance now began to 
appear in the urinary deposit. The patient’s mental condition beeame rapidly 
worse: drowsiness, low delirium and an almost ‘‘ Parkinsonian’? 
increasing pallor. 


facies. There was 


A course of mercurochrome injections was begun without benefit, and death 
occurred on May 13, on the twenty-third day of the illness. 
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The spleen was not palpable at any stage of the disease and there were no 
painful nodes in the fingers. 

At autopsy, the body was that of a well-covered youth, 

There were numerous petechiae over the skin, especially about the shoulders. 

Internally, minute hemorrhages were seen on the meninges, the trachea, the 
pleurae, the pericardium, the peritoneum, and the capsules of the kidneys. 

The lungs, both macroscopically and microscopically, showed congestion. 

The heart: The pericardium contained about 100 ¢.c. clear fluid. There were 
dilatation and hypertrophy of all the chambers. The mitral valve showed past and 
recent disease. The bases of the valve were thick and fibrosed from old damage, but 
superimposed on these were recent friable vegetations, which had almost destroyed 
the cusps. These vegetations were large and cauliflower-like, one being about 2 
em. in diameter (see Fig. 1). They spread from the mitral valve to the wall of 


Fig. 1.—A recent vegetation on the mitral valve showing areas of calcification (photo- 
graph by A. V. Cobbett). 


the auricle, down the chordae tendineae, many of which were eroded, and along 
the wall of the ventricle to the aortic valve. The latter showed minute recent 
vegetations and fenestration, but no old scarring. 

The most striking feature of the mitral vegetations was the presence of small 
ealeified areas on their surfaces. The rapidity with which these calcified areas must 
have formed may be judged from the history of the case. 

The liver was large and ‘‘greasy’’ and showed microscopically congestion and 
fatty degeneration. 

The spleen was large and soft, and a large number of recent pale infarcts were 
seen raised above the surface. 

The kidneys also contained pale infarets, but there were in addition many small 
areas of hemorrhage. Histological examination of these areas showed that the small 
vessels, and even the glomeruli, in the neighborhood of these hemorrhages contained 
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particles of calcified material. These particles lay actually within, but not actually 
blocking, the lumina of the vessels and presumably came from the fragile, partially 
calcified vegetations on the mitral.valve (see Figs. 2 and 3). 


Fig. 2.—Calcified embolus in a small renal vessel (photomicrograph by A. V. Cobbett). 


} 


Fig. 3.—Hemorrhage in neighboring kidney substance (photomicrograph by A. V. 
Cobbett). 


It seems probable that the hemorrhages have been caused by the sharp caleareous 
emboli tearing and damaging the near-by arterioles and capillaries of the kidney. 
We thank Professor Fraser for permission to publish this case. 
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ANGINA PECTORIS IN A YOUNG ADULT* 


HorAcE MARSHALL Korns, M.D. 
Iowa Crry, Iowa 


HE recorded incidence of Heberden’s angina pectoris in children 

and young adults is so low that it would seem desirable to have 
reports of additional cases. White and Mudd,’ who reviewed the sub- 
ject in 1927, were able to collect from the literature only forty-two 
authenticated cases of angina pectoris in persons less than thirty years 
of age; to these they added eight cases of their own. Stolkind’s paper,* 
which appeared almost simultaneously, listed twenty-nine cases, in- 
eluding four which he himself had observed and several which had 
apparently escaped the attention of White and Mudd. Since that 
time there have been only two additional reports (Dotti,* Levin‘). It 
is likely, therefore, that the comprehensive total of cases does not 
exceed sixty-five or seventy. The cases of paroxysmal eardiae pain 
reported by Schwartz,’ as he himself points out, present certain fea- 
tures which are irreconcilable with Heberden’s angina pectoris as it 


is generally conceived. 
REPORT OF CASE 


History.—The patient, a woman, was born in 1902, and except for a great deal of 
tonsillitis, which was not diminished in frequency or severity by a ‘ ‘tonsil clipping ’’ 
operation in 1909, was an unusually healthy child. In 1917 she was seized with se- 
vere tonsillitis, followed immediately by acute rheumatie fever, characterized by 
migratory synovitis and pain over the heart. Within three weeks her physician de- 
tected endocardial involvement and eardiae arrhythmia. The high fever began to 
decline after six weeks; and two months after the onset, although the patient had a 
rapid heart rate and slight air hunger, she was allowed to sit up in bed. <A few 
weeks later she began to experience chilly sensations, and became once more acutely 
ill with high fever, rapid pulse and respiration, dull pain in the left chest and dry 
cough. She grew worse steadily, and after ten days had some sort of ‘‘sinking 
spell’’ lasting five minutes and characterized by extreme air hunger and apparent 
loss of consciousness. The fever continued for ten days more, falling by lysis. 
Coughing was continuous and very painful, and finally became productive of a moder- 
ate amount of sputum, at first blood-streaked, later purulent. Although a diagnosis 
of pneumonia of the left lower lobe, with ‘‘heart complications,’?’ was made, it is 
more than likely that acute pericarditis with effusion, and acute endocarditis, pos- 
sibly with pulmonary emboli, were the actual pathological processes underlying this 
ilmess. Convalescence was very slow, lasting more than a year, but at last the 
patient regained much of her former vigor and returned to school. She completed 
her last three years of high school without further disability. During this time she 
was very active, but noticed nothing more than considerable shortness of breath after 
exertion until the last few months of her senior year, when she began to tire easily 
and to faint frequently. 


*From the Department of Internal Medicine, State University of Iowa. 
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In January, 1923, the patient entered a nurses’ training school. Two months later 
she was ill for a week with tonsillitis, high fever, cough and generalized aching, Ip 
May she went to bed with heart failure, and it was at this time that her aortic valye 
lesion was discovered. By the middle of July she was back on duty, had her tonsils 
removed, and continued without further interruption until December, when she was 
subjected to a severe emotional shock (attempted rape). The patient is very ideal. 
istic and of extremely sensitive temperament, and this experience precipitated her 
first attack of angina pectoris (at the age of twenty-one years). She said that she 
felt as if her chest were being crushed. The attacks of angina kept recurring, and 
in May, 1924, she was forced by increasing cardiac disability and angina to discon- 
tinue her training. 

From June, 1924, until April, 1928, she worked intermittently as a ‘‘ practical?’ 
nurse, during which period her activities were interrupted at least as often as twice 
a year by attacks of heart failure which necessitated many weeks in bed. In 1924 
and 1925 she was free from angina pectoris for as long as six months at a time, but 
in 1926, 1927 and 1928 the seizures increased in frequency, as well as severity, until 
the intervals became as short as from one to three weeks. Badly discouraged, she 
twice attempted suicide, the second time by swallowing mercuric chloride in August, 
1927. Following this she had albumin and casts in the urine for a time, and ever 
afterward an abnormally high blood pressure. 

About the first of January, 1928, the patient had an upper respiratory tract in- 
feetion which was followed by six months of cardiac invalidism and fever. During 
this illness she suffered considerably from a choking sensation, dysphagia and difficult 
breathing, and an abnormal pulsation made its appearance in the suprasternal notch. 
These manifestations led her physician to make a diagnosis of acute rheumatic 
aortitis. By June the patient was able to get about once more, and in August, 1928, 
she was admitted to the University Hospital. 

Physical Examination.—The patient was an obese young woman of healthy appear- 
ance, weight was 215 Ib., height 5 feet, 5 inches. There were no signs of syphilis, 
and aside from the cardiovascular system no objective observations worthy of record. 

All of the essential physical signs of aortic regurgitation were readily demonstra- 
ble, viz., pronounced hypertrophy of the left ventricle, a celer pulse of abnor- 
mally large volume, and a diastolic murmur originating at the aortic orifice. There 
was nothing to indicate the presence of any other valve lesion. 

Enlargement of the ascending portion of the aorta was betrayed by the ready 
accessibility of the innominate artery in the suprasternal notch, a vigorous systolic 
impulse and pronounced diastolic impact over the aortic area, parasternal dulness in 
the second intercostal space to the right of the sternum, and an accentuated aortic 
second sound. The last named sign of an abnormally accessible aorta was particu- 
larly noteworthy in this case because of the partial replacement of the sound by a 
loud diastolic murmur. 

In spite of the central leak, the minimum diastolic arterial pressure tended toward 
a normal, or slightly increased, level. An average of fifteen measurements made 
under widely varying conditions was 81 mm. Hg. Only twice was it found to be 
below 70 even when measured immediately after the administration of amyl nitrite. 
The highest figure recorded was 100, the lowest, 60. Similarly, the average maximum 
systolic pressure of 185 mm. Hg. was more than commensurate with the intrinsic 
demands of the patient’s aortic regurgitation. These facts were taken to indicate an 
increase of arteriolar resistance, a factor which may well have contributed to the 
angina pectoris. 

There was little evidence of stasis proximal to either ventricle. Most of the 35 
per cent reduction of vital capacity could be explained by obesity, and the lungs 
were free of moisture. Slight edema of the ankles occurred from time to time, but 
engorgement of the liver or veins of the neck was never demonstrable. 
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Laboratory Examination.—An electrocardiogram showed normal cardiac mechanism, 
preponderance of the levocardiogram, and, in Lead III, an iso-electric P-wave, a 
slightly inverted T-wave, and slurring of QRS. The blood Wassermann reaction was 
negative. Renal resourcefulness, as measured by the usual methods, was undiminished. 
The urine and blood were normal. Teleroentgenograms succeeded in giving an indi- 
eation of the left ventricular hypertrophy, and were reported also as showing ‘‘ accen- 
tuation of the aortic knuckle.’’ 

Summary.—History of repeated tonsillar infections, rheumatic fever, pancarditis, 
aortitis, myocardial failure, angina pectoris, poisoning by mercuric chloride. Pres- 
ence of left ventricular hypertrophy, celer pulse of large volume, aortic diastolic 
murmur, signs of an abnormally accessible ascending aorta, elevation of arterial 
blood pressure. No signs of nephritis, no clinical or serological indications of 
syphilis. 

Diagnoses.—Aortic regurgitation of rheumatic origin; rheumatic aortitis; angina 
pectoris (Heberden) ; arteriolar hypertonus. 

Subsequent Course.—After a prolonged period of observation, covering many at- 
tacks, all who saw the patient became convinced that she suffered from genuine an- 
gina pectoris. The seizures were precipitated by exertion, excitement, or exposure to 
heat or cold, and were always accompained by severe angor animi. The pain began 
in the precordia or left side of the neck, and radiated .up the neck, down the left 
arm, and throughout the whole left chest. The blood pressure did not rise appre- 
ciably. Nitrites always gave prompt relief. The number of paroxysms was reduced 
considerably by continuous administration of moderate doses of euphyllin and tine- 
ture of digitalis. ; 

A year later (August, 1929) the patient was re-examined and her condition found 
to be essentially unchanged. She had reduced her weight to 165 Ib. The intervals 
hetween anginal seizures were averaging three or four weeks in length. The electro- 
cardiogram remained as before. 

In October, 1930, the patient’s weight was about 155 Ib., and she was somewhat 
more active. The maximum inter-anginal interval was six weeks. Digitalis and 
euphyllin continued to be absolutely essential to her comfort. 


COMMENT 


This case illustrates again the old observation, recently re-empha- 
sized by White and Mudd, that Heberden’s angina pectoris in young 
persons seems to be related definitely to rheumatic aortic regurgita- 
tion. In addition, in presenting more than merely inferential evidence 
of rheumatic aortitis, it calls particular attention to the possibility 
that rheumatie infection of the root of the aorta plays an important 
etiological réle in the angina pectoris of the young. 
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SURGICAL ARTERIOVENOUS ANEURYSM IN THE 
TREATMENT OF THORACIC ANEURYSM 


A Cask REportT 


JOSEPH Utrran, M.D. 
Hempsteap, N. Y. 


¥ 1926 Babeock! presented a patient upon whom he operated for the 
eure of a thoracic aneurysm. The operation was based upon the 
principle that by increasing the velocity of blood passing through the 
aneurysmal sae, the intravascular tension will be diminished. This 
was attained by making an end-to-end anastomosis between the common 
earotid artery and the internal jugular vein. In effect, the operation 
produces a large leak from the aneurysm back to the right heart. 

This is in accord with the simple hydrodynamic law that a liquid 
moving through a tube under pressure exerts pressure against the wall 
of the tube inversely as the velocity of flow through the tube. A redue- 
tion of resistance causes an increase in the velocity of the blood through 
the sae, resulting in a reduction of the lateral pressure on the walls of 
the aneurysm, thereby lessening the tendeney of the aneurysm to burst. 

The patient that he operated upon was in a sufficiently precarious 
condition to warrant the employment of such a radical procedure. After 
a stormy postoperative course the patient rapidly improved and was 
able to return to work. 

X-ray studies showed a definite decrease in the size of the aneurysm 
and a slight inerease in the size of the heart. 

At Mount Sinai Hospital a similar patient presented himself in 
imminent danger of rupture and death. The same operation was con- 
sidered, but it was felt that the patient was too poor a surgical risk. It 
was decided to perform a side-to-side anastomosis between the brachial 
artery and vein in an attempt to reduce the intra-aneurysmal pressure. 
A study of the ease will show that the result of the operation was not in 
accord with expectations. 

In 1923 Lewis and Drury? showed clinically in five cases of arterio- 
venous aneurysm resulting from war injuries and experimentally after 
operations on dogs that arteriovenous aneurysm or side-to-side anas- 
tomosis resulted in a lowering of the diastolic pressure, a water-hammer 
pulse with a collapsing quality, an increase in the blood pressure in the 
leg (Hall and Rowland sign of differential blood pressures in the arm 
and leg), capillary pulsation, increased heart rate, and enlargement of 
the heart; these signs in other words represented the hydrodynamic 
phenomena of aortie regurgitation. Gage and Herrmann’ confirmed 
these observations. 
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CASE REPORT 


J. M. P., aged fifty-two years, seaman-painter, was admitted to the Mount Sinai 
Hospital, New York, on April 10, 1928, complaining of a painful lump of two 
months’ duration on the anterior chest wall. He had been married for eight years, 
and his wife had never been pregnant. He admitted having had a chanere on the 
penis twenty years before, and had received local and general treatment at that time. 
He had been subject to pains in the anterior chest radiating to the right scapula 
and arm for two years. The pains were intermittent and lasted only from three to 
five days at a time. They had decreased in severity until two months before ad- 
mission, when he had a sudden severe pain in the same location; the pain disap- 
In twenty-four hours he noticed a lump protruding from the 


peared as suddenly. 
Since then the pain had been less, but the mass had increased 


anterior chest wall. 
in size. The mass showed pulsation, which increased in intensity, and lately in- 
creased pain was noted. 


Fig. 1.—Photograph showing the aneurysm on the anterior chest wall and the swell- 
ing of the left arm two weeks after operation. 


The physical examination revealed irregular, unequal pupils, which did not react 
to light; an expansile mass on the anterior chest wall, 8 em. in diameter and 4 em. 
in height, just to the right of the sternum. The heart was enlarged to the left 
and downward, and the mediastinal dullness was widened on pereussion. At the apex 
the sounds were distinct and there was a systolic murmur. At the aortic area the 
second sound was present and there was no diastolic murmur. Over the aneurysm 
there was a low pitehed systolic and diastolic bruit. The systolic bruit was trans- 
mitted to the vessels of the neck. There were no signs of aortie insufficiency. The 
fundi were normal. The blood Wassermann test was four plus, The uranalysis was 
normal, and the blood count showed hemoglobin of 80 per cent, white blood cells 
10,500 per emm., polymorphonuclears 49 per cent, eosinophiles 1 per cent, lympho- 
eytes 48 per cent, and mononuclears 2 per cent. 

Within two weeks the mass had increased in size and measured 10.5 em, in 
diameter and 5.5 em. in height. Direct arteriovenous anastomosis between the 
common carotid artery and the internal jugular vein on the right side was con- 
sidered but dismissed in favor of the side-to-side anastomosis between the left 
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brachial artery and vein. This was done in the usual method by Dr. Edwin Beer, 
When the operation was completed, the vein gradually dilated under observation 
and the radial pulse remained palpable. The superficial veins distal to the 
anastomosis became dilated and remained engorged. The blood pressure taken jn 
the leg dropped from 120/60 mm. before operation to 120/30 mm. after operation, 
In the arm the blood pressure dropped from 145/95 mm. to 120/55 mm. These 
readings were taken at different times. 

The immediate postoperative result was freedom from pain. The veins in the 
antecubital fossa became more distended. The aneurysmal mass appeared to in- 
crease in size. Two weeks after the operation, the patient began to complain of 
pain at the site of the operation, where there appeared an area of brawny indura- 


Fig. 2.—Teleroentgenogram of chest. 


tion. This extended down the left arm, and remained for one week. The radial 
pulses were equal, and the bruit over the site of the anastomosis persisted. Wet 
dressings were used in the treatment of this condition, which was probably due 
either to a phlebitis or to mechanical obstruction to the return flow of the blood. 

The electrocardiographic tracing before operation showed a slight thickening of 
the QRS complex in Lead III, but no other abnormality. After operation, no 
abnormality was found. 

The teleroentgenogram showed a saccular aneurysm involving the ascending arch 
of the aorta, and four weeks after the operation a slight increase in the size of 
the aneurysm was noted. 

The patient was discharged apparently improved but returned in ten days with 


the mass somewhat larger protruding from the anterior chest wall. The superficial 
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skin was ulcerated, and bright red blood was oozing from the eroded areas. The 
next morning the patient suddenly began to bleed profusely, became exsanguinated 
and died. 

The post-mortem report revealed that beneath the defect in the skin and sternum 
as well as the second left costal cartilage, lay the aneurysm occupying the first 
portion of the aorta, with a perforation, 2 em. in diameter, covered by a blood 
clot. There was a second smaller aneurysm to the right of the first. There were 
also present a luetice aortitis and an acute splenic tumor. The anastomosis between 
the left brachial artery and vein was patent. 


BLooD PRESSURES BEFORE OPERATION 


DATE LEFT RIGHT 
April 10, 1928 140/80 135/75 
19, 140/90 
22, 145/95 
10 P.M. 120/60 (leg) 
rel AFTER OPERATION—APRIL 22, 1928 
3 11 P.M. 120/32 
12 Noon 110/30 
23, 120/60 115/55 
24, 120/60 
26, 106/58 
27, 116/60 
29, 102/48 104/50 
30, 116/65 116/60 
June 13, 126/72 118/68 before exsanguination 
COMMENT 


In the case reported the operation performed served to add the further 
embarrassment of the hydrodynamics of an aortie insufficiency to a 
circulation already embarrassed by an aneurysm, 

The Babcock operation has possible merit in that it is based on a 
sound hydrodynamie principle. The hydraulic effect of an end-to-end 
union is entirely different from that of a side-to-side communication in 
the treatment of thoracic aneurysm. This is borne out clinically in the 
ease presented. 

It is obvious that no hard and fast conclusions can be drawn from 
the report of this case, except that the formation of an arteriovenous 
aneurysm to relieve the lateral pressure on the walls of a thoracic 
aneurysm was of no avail. 


This case report is presented through the courtesy of Dr. George Baehr of the 
Second Medical Service and Dr. Edwin Beer of the Second Surgical Service of the 
Mount Sinai Hospital of New York. 
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Levine, Samuel A., Andren, Thekla, and Homans, Katharine A.: Nosebleed and 
Vomiting in Rheumatic Individuals. New England J. Med. 203: 832, 1930. 


The frequency of spells of nausea, vomiting, and epistaxis was ascertained in 
one hundred individuals suffering from rheumatic fever or one of its allied con- 
ditions like chorea or rheumatie heart disease. This was compared with the fre- 
quency with similar symptoms in a control group of one hundred nonrheumatie 
individuals of approximately the same age coming to a surgical clinic. According 
to the method used in estimating the occurrence of these symptoms they were 
found to be three to four times as frequent in the rheumatic as in the non- 
rheumatic group. The authors believe that attacks of inexplicable nausea .and 
vomiting and spontaneous nosebleed are in some way related to the rheumatic 
infection. They occur frequently during a period of the infection that generally 
is regarded as inactive. Epistaxis particularly may occur for years preceding the 
first definite attack of rheumatism. These features, together with others more 
commonly emphasized, will enable the physician to identify as rheumatie many 


conditions which at present go unrecognized or misdiagnosed. 


Shoemaker, Robert, III, and Eckels, John C.: Bullet in the Heart. New Eng- 
land J. Med. 203: 195, 1930. 


A white woman twenty-three years old was brought into the hospital with two 
bullet wounds in her chest. One bullet was found localized in the chest wall and 
under local anesthesia a 22-caliber bullet was removed in the situation indicated by 
the x-ray report. The other bullet was localized apparently in the wall of the 
ventricle on the anterior surface probably in the right side. It showed an ex- 
cursion of 2 em. during the cardiae eyele. It was decided that since the patient 
was recovering after emergency shock treatment that no attempt should be made to 
remove this foreign body. Physical examination otherwise was unimportant. Elee- 
trocardiograms made during convalescence showed a normal cardiac rhythm. The 
patient recovered, was discharged at four- and eight-week intervals for reexam- 
ination. 


Fitzhugh, Greene: A Clinical and Pathological Study of Chronic Myocarditis. 
New England J. Med. 203: 201, 1930. 


An analysis of the clinical and pathological records of 228 selected fatal cases was 
undertaken to study the relation between the clinical syndrome and the necropsy 
findings in cases of cardiac failure. Cases chosen for study were those in which 
the heart showed at necropsy hypertrophy and dilatation, fibrosis, or infarction of 
the myocardium. Hearts with valvular lesions were not included. All of these 
except 28 showed during life clinical evidences of myocardial insufficiency. Of 
the 228 cases, 125 died of cardiac failure and form the eardiae group. Fifty-five 
died of nephritis, 14 of cerebral hemorrhage, and 34 of miscellaneous causes, making 
up the noncardiac group. The author then proceeds to analyze the various an- 
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atomieal lesions found at necropsy and also the usual symptoms shown during 
life in these two groups of patients. Importance of such studies as this cannot be 
overemphasized in throwing light on the significance of various clinical symptoms. 


Hoskin, Jenner: The Effect of Auricular Fibrillation on the Operative Risk in 
Hyperthyroidism. Brit. M. J. July 26, p. 138, 1930. 


The present paper is the result of an investigation of 356 consecutive cases of 
Graves’ disease, exophthalmic and toxic, in which all but 4 had operative treatment; 
315 were cases of exophthalmic goiter and 41 of toxie goiter. Thirty cases of 
auricular fibrillation were found, 22 among the exophthalmie goiter cases and 8 
among the toxic, a total of 9.52 per cent. It is probable that a few cases of 
transient fibrillation may have been overlooked. 

There were 12 transient cases, of which 10 occurred after partial thyroidectomy ; 
in the remainder, paroxysmal attacks of auricular fibrillation were noted electro- 
eardiographically prior to operative treatment. In all 12 eases normal rhythm 
was reestablished within a week of the operation without quinidine being admin- 
istered. Of the 18 cases of permanent fibrillation, there were 4 deaths, 3 follow- 
ing operation. Of the remaining 14 cases 7 became normal within a few days 
of operation, and in 7 the irregularity persisted. Of these 7, three were not op- 
erated upon, 3 had partial thyroidectomy performed, and in 1 ease the superior 
thyroid vessels were tied. One of these cases in which normal rhythm was restored 
by partial thyroidectomy relapsed into auricular fibrillation four months later. 

Out of the 356 cases investigated, the total mortality was 20. The presence of 
auricular fibrillation must be regarded as a distinetly unfavorable complication 
during operation. It is associated with cardiae enlargement, rapid pulse rate, and 
signs of congestive failure. The effect of the toxie thyroid secretion as shown 
by the raised basal metabolic rate is aggravated by an added impairment of 
eardiae function caused by the congestive failure. It is essential, therefore, that 
the thyrotoxicosis should be reduced and the ventricular rate controlled before 
operative procedure is contemplated. Lugol’s solution in combination with digitalis 
is indicated in preparing these patients for operation. 


Willner, Otto: Some Observations on Mitral Stenosis and Measurements of Nor- 

mals Among Chinese. Am. J. M. Se. 180: 200, 1930. 

Among 24,000 patients admitted to the Peiping Union Medical College Hospital 
during seven and one-half years, 95 men and 62 women were found to have 
mitral stenosis as a single or combined valvular lesion. It would seem that there 
is a low incidence of typical rheumatic fever among these people. In this group 
of patients it was found that the asthenic habitus was prevalent. 

For comparison an examination was made of 150 healthy young Chinese adults 
in order to determine whether there was a correlation between the 3 predominating 
characteristics found in the group of individuals with mitral stenosis, namely, 
asthenie build, mitral configuration of the heart, and a large angle of the elee- 
trical axis. It was not clear that such a correlation existed. 


Parsonnet, Aaron E., and Hyman, Albert S.: Barium Chlorid in the Stokes-Adams 
Syndrome of Complete Heart-Block: Negative Results in Hight Cases. Am. 
J. M. Se., 180: 356, 1930. 


The authors have been interested in the use of barium in a series of eight cases 
of complete heart-block complicated by the Stokes-Adams syndrome. In none of 
these cases were they able to obtain any semblance of pharmacological or physi- 
ological action either good or bad. Special attention was focused upon the quality 


and the source of barium employed. Amounts varying from 0.04 to as much as 
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0.6 gram were given in twenty-four hours; these doses were continued in various 
cases from one week to three months, and electrocardiographic control of each ease 
was made from every two weeks to two months. While this series of eight cases js 
not large, the authors point out that the Stokes-Adams syndrome is by no means 
common and that the series is extensive enough to challenge the test of barium 
efficacy. 


Harvey, Earle A., and Levine, Samuel A.: A Study of Uninfected Mural Thrombi 
of the Heart. Am. J. M. Sc. 180: 365, 1930. 


A study was made of all the necropsy protocols at the Peter Bent Brigham 
Hospital for the interval 1913-1929 in which 2,091 records were reviewed. The 
incidence of thrombi of the heart in patients coming to necropsy was found to be 
approximately 5.3 per cent or 111 instances. Seventy-three occurred in males and 
38 in females. The thrombi were noted most frequently in the later years of life. 
The two decades from fifty to sixty-nine included more than half of all the cases, 
A positive Wassermann was noted in about 10 per cent, which is about the average 
incidence in all cases coming to the hospital. The frequency of sites of forma- 
tion of single thrombi were: left ventricle 31, right auricle 28, left auricle 6, right 
ventricle 4. There were 42 cases of multiple thrombosis. The apices of the 
ventricles and auricle appendages were the most frequent sites of formation of 
mural thrombi. Auricular fibrillation definitely increases the incidence of auricular 
thrombosis. 

The authors believe from their study that the two most frequent mechanisms for 
the formation of cardiac mural thrombi are the myocardial degeneration associated 
with coronary arterial disease and the improper functioning of the auricles leading 
to blood stasis. The diagnosis of cardiac mural thrombi rarely is made during 
life but should be suspected in eases of coronary thrombosis and coronary valvular 
disease showing evidence of emboli. 


Niles, Walter L., and Wyckoff, John: Studies Concerning Digitalis Therapy in 
Lobar Pneumonia. Am. J. M. Se. 180: 348, 1930. 


This study is an attempt to determine the effect of digitalis as a therapeutic 
measure in the care of patients with lobar pneumonia. The number of cases 
available for the study has been sufficiently large to warrant drawing conclusions of 
value. The study has been conducted over a period of at least two years’ time 
on patients admitted to the hospital with lobar pneumonia under carefully con- 
trolled conditions and given digitalis in sufficient amounts to produce clinical ef- 
fects. Results of this study should be known to every clinician, since it marks a 
most important contribution to the subject. 

It would seem that patients with pneumonia are not benefited by digitalis 
therapy; in fact, in this series of cases the mortality was slightly higher in the 
group of patients who were digitalized than in those who received none. 

Numerous tables analyze results from several standpoints. From a study of 
the tables it would seem that for every one hundred cases in the control group 
who died there were one hundred and twenty-two fatalities in the digitalis treated 
group. In a small group of patients receiving a preparation of digitalis with 
higher potency than indicated the mortality was 13.5 per cent higher than of the 
control group, or at the rate of 140 patients for every 100 control patients. The 
mortality rate is higher for both sexes in the digitalis treated groups as compared 
with that of the controls. Tables also show that the mortality of the digitalis 
treated cases is higher than that of the corresponding controls in both the older 
and younger groups. It is also shown that in all types of pneumonia, except type 
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II, the mortality of the digitalis treated cases is higher than that of their controls. 
The only exception to this is that the higher mortality in the digitalis treated cases 
is found in the younger age group with type II pneumococcus infection. No ex- 
planation has been found for this exception. Possibly the factor of virulence in 
producing septic complications may determine it. The last table shows that the 
incidence of auricular fibrillation and auricular flutter is the same in the control 
and the digitalis treated group. The mortality is, however, distinctly higher in the 
digitalis treated group. 

In conclusion, the Committee prefers to continue this investigation on the re- 
sults of digitalis therapy in pneumonia and to observe a larger number of cases 
over a series of years. It was the unanimous opinion of the Committee and its 
advisers that the results obtained thus far do not justify continuing the routine 
administration of digitalis to patients suffering with lobar pneumonia. 


King, Frances W., and Hansen, Olga S.: Electrocardiographic and Roentgeno- 
graphic Studies of the Heart in Tuberculosis, Am. Rev. Tuber. 22: 310, 1930. 


Studies of electrocardiograms and x-ray plates have been made on one hundred 
unselected cases of tuberculosis at Glen Lake Sanatorium. The diameter of the 
heart was found to be lower in this series than in normal individuals. The hearts 
of one hundred cases without hypertension or heart disease coming to autopsy 
showed that the weight of the heart in this series is on the whole lower than that 
in the nontuberculous. Nearly one-third of this group had a cardiothoracic index 
below 40 per cent as compared with one-fifth in the normal. 

The electrocardiograms of this group of patients following collapse therapy re- 
vealed that a high percentage (60 per cent) showed low voltage in one or more 
leads, the amplitude of the ventricular complex measuring not more than 5 mm. 
Roentgen ray studies indicated that the heart shadow was displaced by tuberculous 
processes in a considerable number of cases. Study of electrocardiograms in these 
eases with displacement of the heart shadow yields insignificant results. The in- 
cidence of low voltage is practically the same in the right-sided heart and in the 
normally placed heart. The infrequent occurrence of low voltage in Lead I in the 
presence of left heart displacement is the only point worthy of note in these figures. 


Hansen, Olga S., and King, Frances W.: The Influence of Pulmonary Collapse on 
the Electrocardiogram. Am. Rev. Tubere. 22: 320, 1930. 


Electrocardiograms have been studied in sixty-six patients who have undergone 
seventy-three pulmonary collapse procedures, analyzing findings before and after 
collapse. These procedures are almost invariably: followed by changes in ampli- 
tude of the electrocardiographic waves, R-wave modification occurring in 96 per 
cent of the cases, but the type and the degree of variation are not constant or 
predictable, according to either the side involved or the procedure carried on. 

Evidence suggests that the changes are due to changes in heart position, in- 
fluenced largely by pleural and mediastinal adhesions, more than by myocardial 


factors. 


Hitchock, C. H., McEwen, Currier, and Swift, Homer F.: Antistreptococcus 
Serum Treatment of Patients with Rheumatic Fever. Am. J. M. Se. 180: 497, 
1930. 


The authors have observed the therapeutic effects of antistreptococcus serum on 
a group of patients in the hospital for the Rockefeller Institute with rheumatic 
fever. Three types of serum were used: (1) an antihemolytic streptococcus serum; 
(2) SCA (indifferent streptococcus) serum, both bovine and equine, and (3) an 
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anti-green streptococcus serum. The reactions following the use of any one of 
these three types of serum were irregular and while at times severe, were gen- 
erally mild and produced no injury to the patient. No well-defined improvements 
could be observed following the use of sera. 

The authors point out that it is not to be expected that any marked specifie 
beneficial action would follow antistreptococcus serum therapy in rheumatic fever, 
for the disease is not of the general type which would respond favorably to a 
serum. It is not an acute disease like diphtheria, tetanus or scarlet fever but a 
subacute or chronic infection resembling tuberculosis or syphilis in many of. its 
features. The amount of material responsible for the various manifestations of the 
disease which are elaborated and conveyed to the blood varies in amount and in- 
tensity over long periods of time. 

The authors conclude that antistreptococcus serum in no way should replace the 
long established therapy of rheumatic fever and that it does not apparently add 
enough to warrant its universal adoption. In their experiments the unpleasant 
reactions sometimes attendant upon its application have not been outbalanced by a 


reciprocal certainty of therapeutic benefit. 


Leech, Clifton B.: Streptococcus Viridans Endocarditis in Children. Am. J. M. Se. 
180: 621, 1930. 


The records of the Harriet Lane Home revealed 13 instances of streptococcus 
viridans endocarditis proved by blood culture or by autopsy, 2 unproved but highly 
probable cases and 1 streptococcus viridans septicemia without endocarditis. The 
15 cases represent an incidence of approximately 0.1 per cent. An analysis of 
these records is partially indicated in the accompanying table. A discussion of 
the symptoms and signs indicates that this infection produces a clear clinical 
picture of sufficiently constant characteristics to permit diagnosis even without 


eulture of the blood. 


Fishberg, Arthur M.: Auricular Fibrillation and Flutter in Metastatic Growths 
of the Right Auricle. Am. J. M. Se. 180: 629, 1, 1930. 


Three cases are described in which secondary malignant growths in the right 
auricle were accompanied by auricular fibrillation or flutter. In the first of these 
cases the involvement of the right auricle by the tumor was suspected during life; 
in the two succeeding cases this diagnosis was considered very probable. 


Sheldon, Wilfrid: Rheumatism in Childhood. Lancet 11: 394, 1930. 


This paper is based on the notes of six hundred consecutive cases of rheumatism 
seen during the last two years at the Rheumatic Clinic of the Hospital for Sick 
Children, Great Ormond Street. The children were divided into the following 
four groups. 

One group was of 235 children with rheumatic pains in the limbs. These 
children form an important group, because of the possibility of a later development 
of heart disease. The pains rarely develop before the age of three years. They 
are especially frequent during the night, and they occur in many parts of the 
body, chiefly the legs. An accompanying curve shows that the pains occur more 
frequently during the seasons when there is greater rainfall. Fifty-two of 266 
children with rheumatic heart disease complained of these pains as the only symp- 
toms preceding the discovery of the heart disease; similarly 15 children out of 197 
cases of chorea gave a history of such pains in the limbs. 
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The second group was of 133 children with a history of rheumatic fever or acute 
articular rheumatism, These children are rarely seen before the age of three years. 
The author describes the well-known characteristics of rheumatie fever in young 
childrene He believes that the relationship between rheumatie fever and heart dis- 
ease is well recognized. In this group, 93 children (70 per cent) showed evidence 
afterward of cardiae involvement; of the remainder, the rheumatie fever was 
followed by chorea in 5 eases. Only 23 children had been entirely free of rheumatic 
symptoms since their attack of rheumatic fever. 

The third group was of 197 children with chorea. Of this group, rheumatic 
heart disease occurred in 52; rheumatic fever preceded the chorea in 5 eases, and 
in 15 instances rheumatic pains in the limbs either accompanied or followed the 
chorea. Children with chorea are apt to be quick and intelligent and keen on their 
school work. 

The fourth group was of 266 children with rheumatic heart disease, a per- 
centage of 44. The author discusses the early diagnosis of the heart disease, par- 
ticularly the differentiation of murmurs associated with organie valvular lesions 
and functional disturbances. Aortic regurgitation was present in 6 per cent of 
this group of children. 

The question of tonsillectomy in children with rheumatism is discussed briefly. 
In this group of children tonsillectomy has been performed on 90 per cent. Three 
hundred ninety-three were operated on before admission to the clinic. Cases in 
which visible tonsil remnant remained after the operation have not been included 
in this study. Approximately one-third of the cases of rheumatie pains, chorea, 
and rheumatic fever begin these symptoms of rheumatic infection after the tonsils 
have been removed. The author believes that unless it can be shown that tonsil- 
lectomy has a definite influence in the prevention of cardiac disease there seems 
small justification for the operation merely on the ground that the child is a 
rheumatie suspect. It seems more probable that the value of tonsillectomy in 
rheumatic children is in proportion to the degree of impairment of the general 
health attributable to the tonsils. 


Buffum, William P.: Management of Convalescence in Rheumatic Heart Dis- 
ease. Rhode Island M. J. 13: 127, 1930. 


The author discusses the many criteria that can be used in watehing individuals 
convalescent from active rheumatie fever and heart disease. Usual points to be 
noted are the temperature, pulse rate, general appearance, and color of the child, 
weight curve, and the physical signs noted on examination of the heart. Further- 
more, subcutaneous nodules should be looked for; the leucocyte count should be 
followed, and occasionally the determination of vital capacity may serve as a guide 
to satisfactory progress. The vital capacity can be used as an index of the fune- 
tional capacity of the heart. 

He points out that the determination of whether or not the active disease has 
ceased is at times very difficult and that it is not possible to rely entirely on any 
one of the above signs. During further convalescence, after the patient is up, any 
recurrence of these signs of active disease shows that the patient should be put to 
bed again. 

The author makes the important statement that in general it is better to con- 
sider the child as a whole rather than to focus the attention too much on the heart. 
He discusses the regulation of exercise and the general care that should be pro- 
vided these patients. He also discusses the value of tonsillectomy in the control of 
further attacks of rheumatic fever. 
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Smith, Arthur L.: Configuration of the Heart in Cardiac Disease. Neb. State 
M. J. 15: 337, 1930. 


The author points out that accurate diagnosis of heart disease depends upon 
careful history taking, complete physical examination, and laboratory findings com- 
bined with employment of sensitive scientific instruments and exacting interpreta- 
tion of the findings. No one method will suffice for an accurate diagnosis. 

He believes that there is no such thing as x-ray diagnosis of heart disease. 
The size, shape, and position of the heart vary greatly in a normal person, and 
if these alone are considered, the diagnosis will often be incorrect. He describes 
the usual appearance of the heart’ in roentgen ray films and also describes the 
changes that occur as the result of valvular disease and muscle enlargement. He 
believes that each condition affects the appearance of the heart picture in a 
characteristic way. 


Drake, Carl B.: The Clinical Aspects of Sclerotic Changes in the Aortic Valve. 
Minn. Med. 13: 628, 1930. 


Four cases are reported in which there was thickening with calcification in the 
aortic valves with physical signs suggestive of aortic stenosis. The author points 
out that the lesions may arise in old healed rheumatic valvular endocarditis. He 
believes that the aortic stenosis is the predominating lesion produced by the sclerosis 
but that there may be in many instances also an accompanying aortic insufficiency. 
Physical signs of aortic insufficiency may be obscured by those of the stenosis. 

The sclerotic process producing aortic stenosis does not particularly shorten life, 
is a gradually progressive affair, and the patient usually adapts himself to a definite 
limitation in the field of his cardiac response. 


McKinlay, C. A.: Valvular Heart Disease in Young Adults. Minn. Med. 13: 624, 
1930. 


The observations noted in this paper are from 67 cases, chiefly university 
students who were found on entrance and subsequent physical examination to have 
valvular heart defects. They represent a selected group without cardiac decom- 
pensation who had suffered little or no inconvenience from their condition. 

A relatively high incidence of aortic insufficiency was noted in the series. Clean 
tonsillectomy had been done in only about one-half of the cases. Frequency of 
hypertrophic and follicular pharyngitis is discussed in view of possible significance 
in relation to rheumatic fever, the methods of treatment and prevention. 


Jolliffe, Norman: Liver Function in Congestive Heart Failure. J. Clin. Investi- 
gation 8: 419, 1930. 


The frequency of clinical jaundice in a series of 231 patients with congestive 
heart failure was observed to be 2.1 per cent. The jaundice in this type of failure 
may be of either the obstructive or the nonobstructive type. Using various methods 
to study liver function, 15 of the 16 patients had some alteration in liver function, 
though no characteristic type was found. Three subjects showed only one abnormal 
response to liver function tests; only one subject showed all tests abnormal. 

No parallelism between degree of heart failure and impairment of liver function 
could be noted in individual cases. As a group there was perhaps a parallel be- 
tween the changes in liver function and the degree of edema and size of the liver. 
Any liver dysfunction induced by an attack of chronic passive congestion is ap- 
parently not permanent. Liver dysfunction still in evidence after recovery from an 
attack of chronic passive congestion indicates an independent liver impairment. 
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Bock, A. V., Dill, D. B., and Edwards, H. T.: On the Relation of Changes in 
Blood Velocity and Volume Flow of Blood to Change of Posture. J. Clin. In- 


vestigation 8: 533, 1930. 


Estimations of the circulation time as measured by reaction to histamine in- 
dicate a retardation of the velocity of blood flow in the standing position in man. 
The authors believe this fact supports previous experimental evidence showing a 
reduction of the total output of the heart when the subject stands still. 


Pardee, Harold E. B.: The Significance of an Electrocardiogram with a Large 
Q-wave in Lead III. Arch. Int. Med. 46: 470, 1930. 


Attention is directed to the occurrence of records showing left axis deviation of 
QRS or a normal electrical axis, combined with a large Q-wave in Lead IIT, one 
that is 25 per cent or more of the largest deflection of QRS in whichever lead this 
may occur. 

The majority of such records are obtained from patients with the anginal 
syndrome, but certain patients with myocardial fibrosis and congestive failure, 
certain patients with rheumatic heart disease, especially with pericarditis, and a 
few with hypertension will give such records. Certain patients who have cardiac 
symptoms but no definite evidence of cardiac disease have been found to show 
this large Q-III, and rarely (twice in 277 cases) such records are obtained from 
apparently normal hearts. 

These records show a clockwise rotation of the vectors of the QRS group, and 
frequently there is an inversion of T-III or of T-II and T-III. Both of these 
features depend on right ventricular activity, and it is suggested that the finding 
of a large Q-III indicates disease of the left ventricle, so that the right ventricle 
predominates during the spreading of the contraction in spite of the left axis devia- 
tion or normal axis direction of QRS. The effect of diaphragmatic movements 
on the large Q-III is noted and it is suggested that the occasional finding of a 
large Q-IIT in normal hearts may be due to an unusual distribution of the branches 
of the A-V bundle and that a high position of the diaphragm may be a contributory 
factor. 


Nyiri, William, and DuBois, Louis: Experimental Studies on Heart Tonics. IV. 
The Main Factors of Digitalis Standardization with a New Assay Method. 
J. Pharmacol. & Exper. Therap. 40: 373, 1930. 


The authors believe that warm-blooded animals are to be preferred as test 
material to animals lower in the animal scale and to plants. They also believe 
that the best way of administering heart tonics in the assay is the intravenous 
injection. Intravenous anesthesia is also to be preferred to the former methods 
of narcosis in animal experimentation in general and for the standardization 
of heart tonies in particular. 

The fall of blood pressure to zero, approaches closest the theoretically ex- 
pected end point of the experiment and thus is to be preferred to the observa- 
tion of the stoppage of the heart and the general death of the animal. 

Based on the study of these principal factors a practical method of digitalis 
standardization is described using the rabbit as test animal. This method has 
the following advantages: the animal is always easily available. The end point 
of the assay obtained by means of the drop of the blood pressure, supplementing 
the test of the use of ouabain, is definite and as close to the theoretical end 
point as may be expected. Because of the higher resistance to digitalis the 
method allows the testing of drugs of high concentration as well as drugs of 
great dilution without preliminary injurious manipulations of the heart tonics. 


| 


38 THE AMERICAN HEART JOURNAL 


All methods of standardization of heart tonics, including the one herein de- 


scribed, are toxicity tests and use the death of the heart or of the entire or. 
ganism as final criterion. In view of the therapeutic purpose of the heart tonies 
any method dealing with the determination of the therapeutic efficiency instead 
of the fatal dose obviously would be preferable. Unfortunately, such a method 


is not available at present. 


Dawson, M. H., and Boots, R. H.: Subcutaneous Nodules in Rheumatoid (Chronic 
Infectious) Arthritis. J. A. M. A. 95: 1894, 1930. 


The authors have found a relatively high—approximately 20 per cent—inci- 
dence of patients with subcutaneous nodules in a group of approximately 200 
individuals suffering with true rheumatoid arthritis. The nodules have been 
observed only in cases of typical rheumatoid arthritis, and in one case of Still’s 
disease. Three of the patients in whom the nodules occurred presented a history 
of a previous attack of rheumatie fever; four patients showed definite evidence 
of rheumatic heart involvement; in one patient the development of arthritis and 
the appearance of nodules appeared to bear a definite relationship to a previous 
attack of scarlet fever. 

Nodules have been exercised from 14 patients and subjected to careful his- 
tological and bacteriological examination. The material examined showed a 
striking uniform and characteristic picture. 

This study sustains the following conclusions: The subcutaneous nodule oceur- 
ring in rheumatoid arthritis is a classic lesion of this disease. The histologic 
appearance of these nodules is uniform and highly characteristic. There is a 
striking histologic resemblance between the subcutaneous nodules occurring in 


rheumatie fever and those observed in rheumatoid arthritis. 


Sprague, Howard B., and Graybiel, Ashton: Salyrgan as a Diuretic. Report of 
Sixty Cases. New England J. Med. 204: 154, 1931. 


Sixty cases treated with salyrgan are reported. Forty-six patients had cardiac 
diseases with digestive failure; eight had cirrhosis of the liver; four had cancer; 
and one each nephrosis and ovarian cyst. Diuresis was secured in 80 per cent 
of the cases and in 55 per cent this diuresis exceeded twice the fluid intake. 
The diuretic effect may often be increased by the use of ammonium chloride or 
nitrate. 

The authors feel that the drug is an active and safe diuretic of particular 
value in the treatment of congestive heart failure with edema of ascites from 
various causes, and of nephrosis. It should be used early in the therapy of these 
conditions and not reserved as a drug of last resort. 

The toxie effects from Salyrgan are very rare and consist of mild renal, 
gastrointestinal or skin irritation. 

This work supports the view that the chief effect of mercurial diuretics is 
directly upon the kidney. 


Wolferth, Charles C., and Margolies, Alexander: The Influence of Auricular Con- 
traction on the First Heart Sound and the Radial Pulse. Arch. Int. Med. 
46: 1048, 1930. 


A series of 7 cases with varying auriculoventricular relationships all showed 
inequalities of the first heart sound which could be related to the lengths of the 
intervals between auricular and ventricular systoles. These time relations tended 
to be characteristic for each case, although the degree of inequality varied and 


exceptionally could not be recorded. 


E 


ABSTRACTS 439 


The inequalities of sound are usually detected by auscultation and furnish 
a valuable clinical test of dissociated beating of the auricles and ventricles. 
The absence of inequality of sound does not rule out the possibility of dissociated 
beating. In two cases inequalities in the size of the pulse waves were recorded. 
When the amplitude of the waves recorded was compared with the lengths of 
intervals between auricular and ventricular systoles, a definite relation was re- 
vealed. In both cases the curves showed similar time relations. In one, ine- 
qualities in amplitude seemed to vary from day to day, and occasionally no 
differences could be recorded. In three other cases tracings of the pulse waves 
failed to reveal changes in the amplitude of the waves that could be related 
to the auriculoventricular intervals. 

Simultaneous records of changes in the intensity of sound and amplitude of 
the pulse waves showed that comparatively loud or faint sounds may be asso- 
ciated with comparatively large or small pulse waves. It was, therefore, con- 
eluded that while both types of changes were dependent on phenomena resulting 
from auricular systole, the factors concerned were not identical. 

It is suggested, by indirect evidence obtained in this study that the changes 
observed in the amplitude of the pulse waves are due principally to the effects 
of auricular systole on ventricular filling and initial tension. The provisional 
hypothesis is adopted that inequalities of the first heart sound observed are due 
principally to variation in the position of the mitral leaflets at the beginning 
of ventricular contraction. 

The data presented indicate that in the clinical evaluation of the first heart 
sound as evidence. of cardiae vigor, modifications dependent on the duration of 


the auriculoventricular interval should be discounted. 


Drinker, Cecil K., and Field, Madeleine E.: Absorption From the Pericardial 
Cavity. J. Exper. Med. 53: 1438, 1931. 


The pericardium in the rabbit proved to be a singularly inert protective mem- 
brane. Simple solutions placed within the sac are held without leakage and 
are absorbed practically entirely by the subepicardial blood capillaries. Such 
solutions do not leak through the extraordinarily thin pericardial membrane into 
the pleural cavities even if subjeeted to slight pressure. When substances such 
as serum or graphite are injected, removal is extraordinarily slow. No evidence 
was obtained from the study showing the abrupt direct type of lymphatic en- 
trance which is seen in the central tendon of the diaphragm after intraperitoneal 
injections. Such lymph drainage as occurs is through lymphatics in the peri- 
eardium around the base of the heart and to a slight extent along lines of fat 
deposition in the pericardium. The subepicardial lymphatics are entered with 
great difficulty from the pericardial sac, a condition favorable to exclusion of 


the heart from participation in pericardial infections. 


Book Reviews 


LA PratiguE MépicaLe ILLustreEE. Les ENbocaArDITES INFECTIEUSES— 
DraGNnostic—TRAITEMENT. Directeurs Professeur E. Sergent, R. Mig- 
not, R. Turpin. Par A. Lemierre and P. M. Deschamps. Paris, 1930, 
G. Doin & Cie. 


This is one of the series of fasciculi on various branches of clinieal 
medicine published under the direction of Professor Sergent in Paris. 
Any publication bearing the signature of Lemierre is worthy of eare- 
ful study, and this volume is no exception to the rule. Some forty 
years ago that admirable clinician Neusser, of Vienna, sent one of his 
assistants to study in Paris with the observation: ‘‘The French excel 
in symptomatology.’’ There are indeed no clearer clinical descriptions 
than those of the better French clinicians, a truth to which this bro- 
chure testifies. 

In the preamble the authors observe: ‘‘From a very general point 
of view the infectious endoecarditides present themselves to the physi- 
cian under two different circumstances. On the one hand, in the 
course of a given infection, they may constitute a complication which 
should be systematically sought for because we know it to be very 
common under such conditions, but which remains in the background 
and exerts no influence on the immediate prognosis; this is the situa- 
tion which is generally met with in the course of acute articular rheu- 
matism where Bouillaud’s laws should always be in one’s mind. On 
the other hand, the endoecarditic complication may overshadow the 
other manifestations of the disease which gives it birth: it dominates 
the prognosis. So it is in certain malignant rheumatisms and in the 
greater part of the so-called ulcero-vegetative endocarditides.’’ They 
accordingly consider infectious endocarditis under two headings: (1) 
Rheumatie endocarditis which, anatomically, is verrucose or plastic. 
(2) Infeetive endocarditis proper, malignant or septie endocarditis 
dependent on infection with pyogenic organisms and characterized 
anatomically by ulcerative and vegetative processes. 

Rheumatie endocarditis they divide into (1) Simple rheumatic endo- 
carditis and (2) Malignant septic endocarditis. 

The insidicus origin and course of the ordinary rheumatie endoear- 
ditis are well described and contrasted with the clinical picture of 
rapidly progressive rheumatic panearditis with early eardiae failure. 
The differential diagnosis between acute rheumatie panearditis and 
what we eall infective or bacterial endocarditis is admirably set forth. 
They insist, especially, on the predominance of signs of cardiae failure 
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in the former even if they be associated with symptoms suggesting 
erave pyogenic infection. They devote eight pages to the eareful de- 
scription of malignant rheumatic endocarditis and its distinction from 
bacterial endocarditis. 

They then take up ‘‘the infective malignant or septic endocarditides’’ 
dependent upon infection with pyogenic organisms, deseribing first 
the acute forms in a general way before taking them up from an etio- 
logical standpoint. They point out their differences from malignant 
rheumatic endocarditis in the existence of a septicemia, ulcero-vegeta- 
tive lesions and the frequeney of embolic phenomena, and they insist, 
particularly, on the circumstance that the cardiac phenomena remain 
generally in the background. The outstanding symptoms are those of 
a septicemia. From a general clinical standpoint they consider cases 
of a typhoidal aspect with high continued fever, and the pyemie type 
with irregular remittent and intermittent fever. They call attention 
to the occasional instances in which the foci of infection are parietal 
and difficult to recognize clinically, and they refer to that group of 
eases in which the onset is sudden, with early and repeated embolisms. 
Finally they acknowledge that one may almost speak of a ‘‘cardiae 
form’’ with terminal thrombosis of the right side of the heart and 
pulmonary embolisms. 

From an etiological standpoint they diseuss streptococcal, pneumo- 
coceal, gonococcal and staphylococcal infections, and then mention rarer 
forms—endoearditis due to typhoid bacilli, enterococci (which we should 
inelude under streptococci), colon bacilli, M. tetragenus and the pneumo- 
bacillus. 

On page 30 the reviewer is quoted as having found infection with 
pneumococcus | more frequent than with the other types. With aug- 
mented experience the reviewer has found that among 31 eases the in- 
fection has been evenly divided between Types I, II and IV, one ease 
only showing a Type III infection. 

The authors then take up subacute, infective, malignant, endocarditis 
which they distinguish from the infectious malignant endocarditis of a 
prolonged course in that its duration is from one to three months only. 
The deseription is admirable. At the outset they insist on the fre- 
queney with which the process takes its origin on the basis of an old 
valvular lesion, and that, after all, as Vaquez happily expressed it, ‘‘it 
is, in reality, ‘a manner of death for patients the subject of valvular 
lesions.’’ 

On page 37, in speaking of embolic phenemena, they point out the 
difference between the clinical evidences of embolisms springing from 
thrombi in right and left heart. On the same page the remarkable 
statement is made that subacute endocarditis of the left heart is only 
observed in chronie mitral disease (‘‘qui ne s’observe guére que chez 
les mitraux’’). This is perhaps a little exaggerated. The reviewer 
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can put his hand immediately on the records of nineteen instances of 
infective endocarditis of the left heart of a duration of from one to 
three months in his own series, in which the aortic valves were in- 
volved. In eight of these the mitral valves were unaffected; in three 
more the mitral involvement appeared to have been coincident with 
that of the aortic valves, that is to say, purely subacute. In the strep- 
tocoeceal series where the infective focus is more commonly on the seat 
of a chronic rheumatie lesion there were nine instances of involvement 
of the aortic valves, in two of which the mitral curtains were normal; 
in a third, the mitral involvement appeared to have been purely sub- 
acute. 

They then consider ‘‘Infective malignant endocarditis of slow or 
prolonged course.’’ The manner of origin and the course of the infee- 
tion are carefully described and the diagnostic features judiciously dis- 
cussed. Under specific headings are considered (1) the probable signs— 


fever, anemia, splenomegaly, arthralgia—in association with the relative 


absence of alteration in the patient’s general condition and of signs of 
cardiac insufficiency, and then (2) the certain signs, especially embolic. 
They emphasize the circumstance that the emboli are not generally infee- 
tive, at least in the sense that they do not, as a rule, result in abscesses, 
but produce mainly mechanical effects. This, in a general way, is true, 
but it is only relatively so, for one should remember the frequency 
with which mycotie aneurysms, ete., may follow. 

The authors are, I think, a little too absolute in their unfavorable 
prognosis. There are undoubted recoveries, rare though they be. 

Under the heading of ‘‘elinical forms’’ they consider those instances 
in which the disturbances of the patient’s general condition is in the 
foreground; those in which the painful phenomena—arthritis, my- 
algie, ete. 


are the most prominent features; those in which the vis- 
ceral changes are notabe, embolism, degenerative changes giving rise 
to Hippoeratie fingers, nervous forms of the disease, renal forms, re- 
spiratory or more rarely, the occasional cardioplegic forms. They 
mention the occasional termination with an acute exacerbation of the 
symptoms dependent upon renal or cardiae insufficiency or upon an 
aggravation of the septicemia or a secondary infection. Finally 
they acknowledge that in some cases the valvular lesions may be pri- 
mary, arising on curtains previously unaffected. They insist that the 
foci are frequently parietal making the diagnosis difficult. In the 
experience of the reviewer parietal endocarditis though common is 
rarely unassociated with valvular lesion. 


On pages 55 and 57 there is an excellent summary of the differential 
diagnostic features. The authors are perhaps a trifle too dogmatic in 
asserting that emboli are not seen in rheumatie cardiae disease. There 
are, of course, instances of embolism in subacute rheumatic heart dis- 
ease with thrombosis of the auricular appendages in auricular fibrilla- 
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tion, and the reviewer ‘has seen repeated embolisms due to massive 
thrombosis on the wall of the left auricle in an instance which simu- 
lated subacute infective endocarditis to an extraordinary degree. 

They justly point out that in doubtful eases, in childhood and ado- 
lescence, one should turn toward the diagnosis of rheumatic endoear- 
ditis. The reviewer is, however, inclined to believe that secondary 
bacterial endoearditides are commoner in childhood than is generally 
believed. In only 6 of 146 instances of streptococcal endocarditis of sub- 
acute or prolonged course in his series were the subjects in the first 
deeade of life, yet the proportion of children to adults in his material 
was for a long time very low. Again one must remember that the culti- 
vation of streptococci from the blood of patients with rheumatic fever 
is not rare, and of itself does not justify a diagnosis of vegetative or 
uleerative endocarditis. 

The writers wisely refer to the frequent slow growth of the nonhemo- 
lytic streptococci and advise the observation of the cultures for eight 
days or more. The reviewer would extend this even further. He has 
seen abundant growth appearing first thirteen days after the making of 
the cultures. 

In their discussion of the treatment of rheumatic endocarditis the 
writers are sanguine as to the preventive value of salicylates. They de- 
vote a page and a half to the discussion of the intravenous use of 
salicylate of sodium in rheumatie carditis. They recognize its dangers 
—the selerosing action on the veins, ‘‘salicylate shock,’’ and, in one 
instanee, sudden death, but they feel that with care, this method of 
treatment is free from danger and is sometimes of value. They advise 
10 per cent solutions of salicylate of sodium in 10 per cent glucose. At 
first the dose should not be above 0.5 sodium salicylate. This dose 
should be increased gradually never to more than 1.5-2 per dose. 
Salicylate of sodium, 2 grams twice daily, is sufficient usually to keep 
the organism under the influence of the drug. 

There are many and the writer is one, who feel that the intravenous 
use of salicylate of sodium is hardly justifiable at the present time. He 
is unconvineed that the advantages outweigh the dangers. He may be 
overeautious, but intravenous treatment seems to him justifiable only 
when the result obtained is more or less specific and when it can be 
obtained by no other method. Much of the modern intravenous treat- 
ment seems to him unnecessary, meddlesome and even dangerous, be- 
sides being annoying, inconvenient and expensive to the patient. 

The treatment of septic infective endocarditis is then reviewed. The 
authors are conservative as to the value of most of the methods of 
specific or nonspecific treatment. The treatment by cacodylate of sodium 
advised by Capps is wrongly described as intravenous instead of sub- 
cutaneous. With regard to subacute malignant endocarditis or that of 
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long duration the authors conclude that ‘‘the malady remains, in the 
present state of our knowledge, beyond the resources of therapy.’’ 

On the whole this volume is a remarkably clear, wise and vivid diseus- 
sion of endocarditis. It is distinetly a clinical description with little 
discussion of the anatomical changes. As such there are few, if any, 
better articles on the subject in modern literature. 


Nouveau TRAITE DE PATHOLOGIE INTERNE. MALADIES DU COEUR ET DEs 
VaissEAUX. By Charles Laubry with the collaboration of Daniel 
Routier, J. Walser and Ed. Doumier. Paris, 1930 (one or two vol- 
umes), Doin & Cie. 


This work (1,200 pages with 242 illustrations and 10 large color 
plates) is more than a pathological study; it is an attempt to classify 
diseases of the heart and blood vessels, to discuss etiology, symptoms, 
signs, functional disturbances, gross and microscopic pathology, treat- 
ment and prognosis. It is founded on the authors’ own work and 
study; is earefully written, systematically arranged and well illus- 
trated. At times one feels that the systematization is carried to the 
point where it becomes confusing rather than helpful, that a familiar 
subject (such as the arrhythmias) is being rewritten or that an impor- 
tant one (as thrombo-angiitis obliterans) is passed over rather lightly, 
but these are minor eriticisms. The section on diseases of the blood 
vessels is particularly interesting, and throughout the book the beauti- 
ful illustrations, the emphasis on pathological findings and the funda- 
mental good sense of the suggestions for treatment (even if one does 
not share the authors’ faith in the value of iodides) make this a 
valuable book. 


HYPERTENSION. By Leslie T. Gager, M.D., Clinieal Professor of Medi- 
cine at the George Washington University; Attending Physician 
Gallinger Municipal Hospital; Associate Physician George Washing- 
ton University Hospital. Baltimore, 1930, 158 pages, Williams & 
Wilkins Co. 


In this monograph a splendid exposition of the story of blood pres- 
sure from its inception to the present time has been accomplished. The 
book is very well written and thoughtfully conceived, so that it is < 
pleasure to read it and follow the writer’s impression derived from the 
vast literature on this subject and from his practical experience. It is 
a great delight, for some of us at least, to find a clinician who is willing 
to acknowledge that functional pathology is of equal importance in the 
practice of the art of medicine with pathological anatomy, and that 
some conditions, e.g., hypertension, are diseases attributable to patho- 
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physiology and not to deviations from the normal that may be demon- 
strated to the eye or touch. In the development of his subject Gager 
has a singularly happy faculty in picking out the historical stepping 
stones that are both interesting and significant, so that this part of 
the work becomes a source of instruction instead of a dry category 
of dates and happenings as is so often the ease. The review of the 
facts in regard to hypertension are exceedingly well culled out, and 
the arguments pro and con on any doubtful point are fairly given. 
The generous statement that (p. 107) ‘‘As a matter of fact, it has been 
my experience that significant and lasting reduction in severe chronic 
hypertension is frequently impossible either by drugs, venesection or 
withdrawal of eerebro-spinal fluid,’’ is refreshing in its sincerity and 
honesty ; it corresponds to the experiences which all physicians have 
gone through and is vastly different from the impression created by 
many reports which advocate certain forms of treatment as being al- 
most infallible. Gager has used potassium thiocyanate with satisfac- 
tory results in patients with uncomplicated genuine or essential hyper- 
tension; he has been largely responsible for the favorable reception 
this drug is receiving in this country. This volume on hypertension 
may be recommended to the physician who desires a review of this 
subject that embodies a thoughtful presentation, logical conclusions 
and a sparkling literary form that is rare in a medical book. 
H. O. M. 


Recent ADVANCES IN CarpioLocy. By C. F. T. East and C. W. C. Bain. 
Philadelphia, 1929, P. Blakiston’s Son & Co. 


It is difficult indeed to restrain one’s enthusiasm in writing of this 
small book. It is small only in comparison with the average textbook 
upon diseases of the heart, for it contains nearly three hundred and 
fifty pages, and is surprisingly complete. The authors have ‘‘tried to 
give a summary of the new knowledge, and also to deseribe its bearing 
upon problems which are not primarily cardiae.’’ In a review so brief 
as this it is impossible to indicate how well they have succeeded, but 
of their success there can be no reasonable doubt. Not only have 
they given admirable summaries of recent advances in our knowledge 
of circulatory diseases, but they have also supplied that additional 
thing for lack of which so many attempts of this kind have failed, 
namely, a running critical commentary that is well-founded, authori- 
tative, and refreshingly sane. The presentation is concise, as it must 
and should be, but ample space is devoted to every important phase of 
each subject; for example, such matters as the cireus movement of 
auricular flutter and fibrillation are discussed in detail and with ad- 
mirable clarity. The volume is not restricted to matters of diagnosis; 
general treatment and digitalis therapy are each given an entire long 
chapter. 
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From a series of chapters so uniformly excellent it would be gratu- 


itous to select any one for particular praise, but one can seareely 


neglect to mention the discussion of circulatory failure as distinguished 
from eardiae failure. Altogether, the volume is one to be commended 
without hesitation to all who wish to bring their knowledge of eardi. 
ology up to date. It is superior in almost every respect to many of 
the textbooks now available. 

H. M. M. 
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